{Entered at the Post Office of New York, N. Y., as Second Class Matter.) 


A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART. SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES, * 


Vol. SEVIL-No. 5.) NEW YORK, JULY 29, i882. 


$3.20 perAnnum, 
POSTAGE PREPaID.] 


; SEMI ESSA ea RT zsh 


3 
=~ 


a) eee |e 


i 


= 
'- - 
wy 
‘ Piet 
yw 
t ; : 
¥ § 


fee nen ea nny eee rr rt 


THE MANUFACTUR 


Tae oS eee 


E OF OPIUM,—[See page 66.] 


© 1882 SCIENTIFIC AMERICAN, INC 


64 


Srientitic American, 


MUNN & CoO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 


No. 261 BROADWAY, NEW YORK. 


O. D. MUNN. A. E. BEACH. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


One copy, one year postage included 
One copy, six months postage incJuded ~ 

Clubs.—One extra copy of THE SCIENTIFIC AMERICAN Will be supplied 
gratis for every club of five subscribers at $3.20 each: additional copies at 


same proportionate rate. Postage prepaid. 
Remit by postal order. Address 


MUNN & CO., 261 Broadway, corner of Warren street, New York. 


The Scientific American Supplement 


isa distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers. Single copies, 19 cents. 
all news dealers throughout the country 

Jombined Rates. —The ScreNTIFIC AMBRICAN and SUPPLEMENT 
will be sent for one year postage free,on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

‘he satest way to remit is by draft, postal order, or registered letter. 

Address MUNN &CO., 261 Broadway, corner of Warren street, New York. 


Scientific American Export Edition, 


The ScIuNTIFIC AMERICAN Export Edition is a large and splendid peri- 
odical, issued once amonth. Each number ccntains about one hundred 
large quarto pages, profusely illustrated, embracing: (1.: Most oi the 
plates and pages of the four preceding weekly issues of the SCINNITFIC 
AMERICAN, with its splendid engravings and valuabl2 information: 


Terms for Export Edition, $5.00 _a year, sent prepaid to any part of the 
world. Single copies 50 cents. J" Manufacturers and others who desire 
to secure foreign trade may have large, and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 

The SCIBNTIFIC AMERICAN Exnort Edition has a large guaranteed circu- 
lation in all commercial places throughout the world. Address MUNN & 
CO., 261 Broadway, corner of Warren street, New York. 


Contents, 
(llustrated articles are marked with an asterisk.) 


Agricultural inventions.... ...... 74 | Inventions, agricultural........... "4 
Air, condensed moisture of. . 67| Inventions, engineering... sees 
American Association, the . 64| Inventions, index of.... 
Atropine, etc.. col. react. . 64 | Inventions, mechanical*. 
Billiard cue cutter*...... . 3 | Inventions, miscellaneous* 
Birds’ nests, tree with 200.. ... 66 | Leatheroid ............. ... ? 
Boiler tubes, app. for draw., etc.. 73 | Malaria in New England... 
Boracic acid, delet. effects of...... 70 | Mechanical inventions*... 
Carbonic acid in the air........ :+-. 69 | Mellogen 7 
Carrier pigeons for nava) service. 64 | Metallic copper. baie 
Cement. acid proof........... ee. 66 | Meter for steam hea 1g sen 

or 80 


Micro-prismatic meth. 
Mining cables........ 
Motor and thrasher connec 
Nickel plating by boiling. 


Converting a neg. into a pos. 
Correspondence 
Cotton, spont. comb. of 
Cutter bar for reapers, 


dieeees 66 
78 
- 67 


Drains, cutting by machinery’ 66 | Nitrite sol. of pot. iodide, ete 67 
Earths, about... ag a . 69 | Notes and queries....... oe ee 15 
Eclipse, recent, 68 | Opium, manufacture of*. 63, 66 
Educationin Japan ..... . % | Pit dwellers of Yeso.............++ 70 
Electric lights, over 5,000 68 | Planets, aspects of for August. .. 75 


Engineering inventions.... Plating org. bodies with metal... 68 


Faucet, hot andcold water* ..... %3| Pulverizer, improved*............. 70 
Fasting in acute rheumatism..... 64 | Research, imp. field for. 64 
Fountain and bot. stop. attach.*.. 67 | Russell, John Scott*.. . 7 
Glass, new variety of . 69 | Seed planter*.......... 2B 


Transit of Venus, next....... 


Hektograph, the 
roser Woolen manufs., statistics of 


Ice, microscopicalexamination*.. 71 
International gas and elec. exhib. 6% 


TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT 
No. 3848, 


For the Week ending July 29, 1882. 


Price 10 cents. For sale by all newsdealers. 


PAGE 


1. ENGINEERING AND MECHANIOS.—Logging in California.— 
The cutting and remova! of redwood timber.—1 figure.—Train of 
cars loaded with redwood.—Humboldt Logging Railway.... 

A Barrel BOOD,...........ceeeseeeeeeetse eee eeceeteeeees 
The Telephone Indicator of the Torsion and the Speed of Ri 
lution of the Moving Axle of Machines. By M.©. RESIO 
The Suez Canal.—A history of the canal enterprise.—4 figures.— 
The Couvreux excavator in the great El Guisr cutting, Suez Canal. 
—The Suez Canal in the Plains of Suez.—Present aspect of the 
Canalat Port Said.—View near Port Said.............e ec ceceeeeenseenee 
The Jeannette Expedition.--A correction. 
Improved Sponge Filter.—1 figure 
Improved Winding Gear for Mines.—2 figures 

II. TECHNOLOGY A 


OF BalliuM, wien es cceeca secs} dee dw wis onde akddhesdcbis veed swledaseeeease 
otes on the Determination of Phosphoric Acid. By CARL 
MOBR 5473, 
A New Reagent for Nitrous Acid. Dr. A. JoRiss 5474 
Nitric Acid in Soils.......... 00... cece ee cee e eee 5474 


Crystalline Zirconia. By A.M. LEVY and L. BouRGE 
Separation of Nickel. By Dr. A. JORISSEN........ e 
The Kosaniline Question. By A. PABST. 
Action of Sulphureted Hyijrogen. By H 
Process for Printing Aniline... . 
Protein Matters for Printing .... 
Fermentation of the Proteic Matter: 

ETARD 


physiognomy o: 
The Bi 


ELECTRICITY, ETC.—Effects Produced ina Vacuum by the Cur- 
rent of Gramme Machines. By MM. JAMIN and G. MANEUVRIER. 5475 
Magnetic Variations of Magnetized Rods during Storms........ . 5475 


ASTRONOMY.—Facts and Fancy Concerning Comets. By Prof.E. 
L. LARKIN.—Velocities of bodies falling into the sun.—Possible 
heating effects of comets striking the SUN.......... .....sccecccccecees 


VI. SPECTROSCOPY.—On the Spectrum of Carbon. By Professors 

G. D. Livetne and J. DewaR.—An important Royal Society 
per ey of carbon lines.—Spectrum of incandescent carbon 
laments 


Iv. 


Vv. 


- 5463 
. 5464 

5464 
5464 


Population of the Earth.—Some curious calculations eiecess 5468 


Sold by } 


(2.) | 
Commercial, trade, and manufacturing announcements of leading houses. H 


D CHEMISTRY.—The Manufacture of Coal I 


- 5463 ° 


Scientific American. 


A NEW AND IMPORTANT FIELD FOR RESEARCH. 

The hope of finding some substance not greatly injurious 
to higher forms of life and yet so fatal to all sorts of mor- 
bific germs that it would answer as a general disinfectant is 
not greatly encouraged by the progress of discovery. In their 
life habits and capacities the lower orders of living things 
—bacteria or what not—seem to differ almost as widely as 
the higher orders do. Conditions which kill one class are 
harmless to another while others specially thrive under 
them. And curiously, with varying conditions, the same 
germs may exhibit an enormously variable power to resist 
the action of germicides. 

For example, the germs of the cattle plague symptomatic 
anthrax, after drying, are able to withstand disinfectants 
which quickly destroy the fresh virus. Thus it appears 
that for the certain antagonizing of any specific dis- 
ease germs it will be necessary to study the action upon 
them not only of all the different disinfectants, but these 
separately under all the conditions in which the germs are 
likely to be met with. 

An excellent illustration of the kind of work thus required 
is seen in the researches recently reported in the Lyons Medi- 
icale, by Arloing, Cornevan, and Thomas, in which was dem- 
‘onstrated the fact just noted as to the superior resisting 
power of dried anthrax virus. These investigations were 
undertaken to discover the effect of the various disinfectants 
in use when applied in turn to a particular class of disease 
' germs. They were carried out with pulp taken from tumors 
| in symptomatic anthrax, when in a fresh condition, and also 
‘when the matter had been slowly dried at a temperature of 
95° Fah. The dried virus, even after two years’ keeping, 
showed, when diffused in a little water, a virulence not 
exceeded by that of the fresh virus, while, as already 
noted, its power to resist the action of disinfectants was 
greatly increased. The test of virulence was the hypoder- 
mic injection of five drops, the virus having previously been 
subjected for forty-eight hours to the action of the substance 
whose antiseptic power was under examination. In this 
way it was found that (with respect to the virus of anthrax) 
many substances regarded as efficient antiseptics had no 
effect whatever on the fresh virus, while but few of the sub- 


the virus after it had been dried. 

Reviewing the results of these experiments, the Lancet 
points out that pure or camphorated alcohol, which is 
largely used by surgeons to wash their instruments, is evi- 
‘dently capable of giving only an illusory safety against mor- 
;bid germs. We should say rather this class of morbid 
‘germs, ‘‘ Quicklime, in which it is often recommended that 
the bodies of animals dying of anthrax should be buried, and 
| with which the walls of infected places are washed, is no 
better. At the moment of its hydration some organisms are 
probably destroyed by the heat which is disengaged, but 
those which are not in immediate contact with the lime seem 
to have preserved all their activity. Very thin layers of the 
tissue of the tumors of anthrax were taken and rolled up and 
plunged into the quicklime, and left in it for forty-eight 
hours. At the end of that time they were rubbed up with 
water, and the liquid was found to possess full virulence. 
The inutility of tannic acid suggests the question whether 
tanning is really adequate to destroy the poison in the hides 
of the affected animals, and itis clear that salting has no 
influence on the virus contained in the flesh, etc. Quinine, so 


powerful in the paludal diseases, which are now believed to 
be due to organisms, was found to have no influence over 
the bacteria of anthrax. 


| also powerless. 
5468 


Ammonia and its compounds were 
Ammoniacal fermentation, therefore, which 
is said to destroy some bacteria, does not influence those of 
anthrax. Sulphate of iron, and chloride of manganese, sub- 
stances which have been strongly recommended as disinfec- 
tants, were equally powerless. Further, the sulphurous 
acid, which is so potent in action upon some parasites of 
high organization, and on many forms of virus, has no influ- 
ence on the bacteria of symptomatic anthrax. Chlorine and 
sulphide of carbon, which destroy the fresh virus, are pow- 
erless against that which has been dried. Of all the vapors 
bromine is the only one which seems to offer complete 
security. Another important result, from a surgical point of 
view, is the action of carbolic acid. A two per cent aqueous 
solution destroys the activity of the dry virus, but all the 
power is lost if the carbolic acid is mixed with alcohol. 
This fact has already been noted by Koch with regard to 
other kinds of spores, On the other hand, salicylic acid, 
mixed with alcohol, preserves its power. Turpentine, 
recommended by Pasteur for the purpose of destroying the 
bacillus of true anthrax, has no influence on that of symp- 
tomatic anthrax. At the head of the efficient agents stands 
corrosive sublimate, of which a solution of one in five 
thousand is sufficient; next come in order nitrate of silver, 
salicylic acid, and carbolic acid. A two per cent solution 
of the latter was found, however, only to destroy the 
organisms when it had been in contact with them for eight 
‘hours in the case of the fresh virus, and for twenty hours in 
the case of that which had been dried.” 

The value of these results in connection with the treat- 
ment of the disease in question need not be insisted on here. 
. The great point to be kept in view is the importance of con- 
ducting similar investigations to discover the influence of 
possible germ killers upon the germs of diseases more 
especially afflicting humanity. Forthose diseases which are 
, not transmissible to the lower animals, and consequently 


67 | ; Bia : . 
4 cannot be directly studied in animals, it may be possible to 


‘conduct operations with culture liquids. Having found 
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artificial compounds in which the bacteria of the particular 
diseases to be studied are able to live and multiply, the potency 
or impotence of supposed germicides could be determined 
with these perhaps as well as with the living (human) organ- 
ism. At any rate enough might be accomplished to prevent. 
the mistake of trusting individual or public health in 
special cases, to the protection of disinfectants that would 
not disinfect, simply because the same substance had been 
found useful in other cases. 
a 
THE HEKTOGRAPH, 

This is the well-known copying process in which gelatine 
transfer pads are used. Contests were carried on for a long 
time after its invention, before the United States Patent 
Office, to determine who were the original and first invent- 
ors. A mass of testimony was taken; but the priority of 
invention was finally awarded to Vincenz Kwaysser and 
Rudolf Husak, of Austria, to whom Letters Patent were 
granted June 1, 1880. During the progress of the interfer- 
ence proceedings hundreds of dealers began to make and 
sell the article, and it was difficult for them to understand 
that, now that a patent had been issued to the inventors, 
they must cease to manufacture or assume the liabili- 
ties of infringers. In some cases it became necessary for 
the Hektograph Manufacturing Company, the owners of the 
patent, to bring suit for damages. One of these suits has 
lately been brought to a conclusion, the patent being fully 
maintained by the United States Court, as will be seen by 
reference to the advertisement in another column, in which 
the particulars are fully given. 


a 
Fasting in Acute Rheumatism. 

Dr. Wood, professor of chemistry in the Medical Depart- 

ment of Bishop’s College, Montreal, reports in the Canada 


| Medical Record a number of cases in which acute articular 


rheumatism was cured by fasting, usually from four to eight 
days.. In no case was it necessary to fast more than ten 
days. Less positive results were obtained in cases of chronic 
rheumatism. The patients were allowed to drink freely of 
cold water, or lemonade in moderate quantities if they pre- 
ferred. No medicines were given. Dr. Wood says that 
from the quick and almost invariably good results obtained 
by simple abstinence from food in more than forty cases in 
his own practice he isinclined to believe that rheumatism is, 
after all, only a phase of indigestion, to be cured by giving 
complete and continued rest to all the viscera. 
: ieee 4 @ 
A Colored Reaction of Atropine and Daturine. 

If a specimen of either of these alkaloids or of their salts 
is covered with a little fuming nitric acid, letdry up on the 
water-bath, and when cold moistened with a drop of potassa 
dissolved in absolute alcohol, a violet color is instantly pro- 
duced, and soon passes into a fine red. Only the violet color 
is characteristic, as strychnine also gives a beautiful red 
color if similarly treated. According to the author, 0:000001 
grm. of atropine sulphate can thus be detected. None of 
the other important alkaloids give a similar reaction.— 
D. Vitali. 

<< —_- - ——atb4 @- tee 
Spontaneous Combustion of Cotton. 

During one of the hot days of June a Connecticut lady 
thought she smelled something burning up stairs. In 
searching for the fire she entered a small close garret room 
used for storage. She opened a window and instantly a 
bag of carpet rags hanging there burst into flame. The 
rags had been there all winter. The fire was promptly 
smothered ; and when the bag was opened it was found that 
only balls of cotton rags were burued. Whether the rags 
had been dyed is not stated. 


= Sel gs ei 
Converting a Negative into a Positive. 

Capt. Bing, of Paris, has devised an ingenious method of 
making a positive on glass from a negative, and on the 
same glass. The back of the negative is covered with solu- 
ble bitumen or asphalt and then illuminated through the 
negative. After an exposure sufficient to render the light 
portion insoluble, the remainder of the asphalt is dissolved 
off with any of the usual solvents, leaving a positive. The 
silver negative is then dissolved off with the chloride of 
copper and a fixing agent, such as cyanide or hypo. 


at -4-0--— 
Leatheroid. 

Leatheroid is a new article made of paper. It consists 
of a number of thicknesses of cotton paper wound one upon 
another over a cylinder. The remarkable qualities of 
strength and adhesion it possesses are derived from a chemi- 
cal bath, through which the paper is drawn on its way to 
the cylinder. It is moulded wet, and retains its form. 
When dry, it cuts like raw hide. 

rt 

CARRIER PIGEONS FOR Navat SERVICE.—The Secre 
tary of the German. Navy has resolved to employ carrier 
pigeons in the coasting service, all the experiments with 
them made by the Prussian Government on the coast of the 
North Sea, since 1876, to establish communication with the 
lightships lying off the coast having been successful. 


ee 
The American Association. 
The American Association for the Advancement of Sci- 
ence will meet at Buffalo, N. Y., August 28, next. 
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ASPECTS OF THE PLANETS FOR AUGUST. 
VENUS 

is evening star, and holds supreme sovereignty over her bro- 
ther planets, as well as the myriad hosts that crowd the fir- 
mament on the moonless evenings of the last month of sum- 
mer. The fairest of the stars is even more beautiful in 
aspect than she was during the last month. She has 
increased in size, her diameter now measuring fifteen sec- 
onds of a degree, instead of the thirteen seconds that 
marked her dimensions a month ago. She is longer, too, | 
above the horizon after sunset, for she is still oscillating on 
her eastward track, traveling from the sun, and toward the 
earth. She will greatly increase in size and brilliancy 
before she completes her course as evening star. In Decem- 
ber, her diameter will be sixty-four seconds, and she will be | 
millions of miles nearer than she is at present. At the tran- 
sit, she will be large enough to be seen by the naked eye 
through a smoked glass, as an exceedingly small dot. 

Her course during the month is marked by one of the 
closest and most interesting conjunctionsof the year. On the 


2d, at 6 o’clock in the morning, she is in conjunction with | 


Mars, being only five minutes north of him. Unfortu- 
nately, at the time of conjunction, both planets are below 
the horizon. But Venus will be at nearly the same distance 
from Mars on the evenings of the 1st and 2d, and near 
‘enough to make a lovely celestial picture on either evening. 
Five minutes is about one-sixth of the average diameter of 
the moon. 

Those who watched the conjunction of Mars and Regulus | 
on the 27th of June will be prepared to enjoy the far more 
beautiful and much closer conjunction of Mars and Venus 
in the early part of the present month. The approach of 
the planets before conjunction, and their seemingly rapid 
separation after conjunction, are worthy of note, as well as 
the more interesting scene when the two planets hang side 
by side in the sky. So close a conjunction between two 
planets has not occurred since the 18th of May, 1880, when 
Mercury and Neptune were one minute apart. So close a 
conjunction will not occur again until the 25th of June, 
1884, when Mercury and Saturn will be one minute apart. 

The present conjunction of Venus and Mars is not only; 
rare, but takes place in a position and near a time when it | 
may readily be observed, by simply glancing at the evening 
sky. The brilliant Venus will appear upon the scene an 
hour after sunset, in the glowing twilight of the west, As 
the shades of evening gather, a small red star will become 
visible a little distance to the south. This is Mars, dwin- 
dled to insignificant proportions by his distance from the 
earth, and shining feebly, while overpowered by the daz- j 
zling brilliancy of Venus. 

On the 16th, Venus is in her descending node. This, at 
common times, would be a matter of little account; but 
when this beautiful planet passes, the next time, to her; 
ascending node, she passes also between the earth and the 
sun, and makes the long-anticipated transit. If the orbit of 
Venus were on the plane of the ecliptic, we should have a! 
transit at every synodic revolution; but as it is inclined ' 
nearly three and a half degrees, she is either above or below | 
the ecliptic, excepting when at her nodes or crossing points. 
As the earth and Venus are both moving with different ! 
velocity, it is only at rare intervals that Venus is at one of 
her nodes at the time of inferior conjunction. As she will | 
then bein line between the earth and sun, she must pass 
directly between them, and make a transit, just as the moon. 
under the same conditions at new moon, causes an eclipse | 
of the sun. The same laws govern both phenomena. | 
Venus is so far away that she looks like a black dot passing | 
over tbe sun’s face. The moon is so near that she some- 
times entirely hides the majestic orb. 

Preparations for the transit are being carried on with 
increased ardor. The French parties have doubtless reached 
their destinations, and are hard at work, preparing and 
practicing for the great event. Two German expeditions 
have started on the same errand. The British Royal Astro- 


| the two planets being only eighteen minutes apart at 3 
o’clock in the afternoon, the time of their nearest approach. 
The conjunction is one to be observed with the mind’s eye, 
| for the planets are both so near the sun that even the tele- 
scope will fail to bring them to view. 

Uranus sets now a few minutes before 9 o’clock in the 
evening; at the end of the month he sets about 7 o’clock. 

NEPTUNE 

is morning star, andis the first of the morning trio to appear 
above the horizon. Although he rises before midnight 


‘throughout the month, he is numbered among the morning 


stars. Astronomers adopt the following classification for 
the outer planets. From conjunction to opposition they are 
morning stars, and are found on the western side of the sun. 
From opposition to conjunction they are evening stars, and 
are found on the eastern side of the sun. Neptune, Saturn, 
and Jupiter are traveling to opposition, and will be morn- 
ing stars till they reach that goal. 

On the 11th, at 7 o’clock in the evening, Neptune is in 
quadrature with the sun on his western side. He is then 
half way between conjunction and opposition, rising about 


;sun. Those who would follow the track of the outer plan- 
ets should note the times of conjunction, quadrature, and 
opposition. Three outer planets, Neptune, Saturn, and 
‘Jupiter, are now moving from conjunction, the nearest 


earth. Two of them, Neptune and Saturn, reach quadra- 
ture during the month. Opposition, to terrestrial observers, 
is the most interesting of these epochs, for the planets are 
then nearest us, and, rising at sunset, are above the horizon 
during the entire night. This is the favorable opportunity 
for making discoveries on their surface, for they then reach 
their greatest size and brilliancy. When they get as far on 
the road as quadrature, it is time for telescopists to bestir 
themselves. If Neptune were nearer, we are reasonably 
sure that more than one moon would be seen revolving 
around him, and that belts would adorn his disk in a style 
of beauty befitting the rank of the third planet in the sys- 


‘tem. 


Neptune rises now about half past 11 o’clock in the even- 
ing; at the end of the month, he rises about half past 9 
o’clock. 

SATURN 
is morning star, and makes a fine appearance as in stately 
proportions he graces the eastern sky, rising a few minutes 
before midnight. 
guished from the surrounding stars, though, in his best 
estate, he is not to be compared with Jupiter in size or the 
‘ brightness of his shining. 

On the 18th, at 6 o’clock in the evening, he reaches his 
quadrature or half way house, and thenceforth until opposi- 
tion he will be nearer the earth than the sun. He will soon 
be a superb object in the telescope, with his moons, belts, 


and rings. 
perihelion is approaching, and his northern declination is 
specially favorable for observation. Thirty years must 
elapse before the same conditions occur again. If the pre- 
sent generation is destined to find anything new about Sa- 
turn, the discovery will probably be made between the pre- 
sent year and 1885, when these favorable conditions pass by. 

Saturn now rises about a quarter of an hour before mid- 
night; at the close of the month he rises about a quarter 
before 10 o’clock in the evening. 

JUPITER 

is morning star, and is glorious to behold, as, darting above 
.the horizon in the small hours of the night, he rises with 
| regal mien, and reaches a position half-way to the zenith 
‘before the sunbeams force him to retreat. His right ascen- 
sion is now 5h. 48m., and his declination is 22° 45’ north. 
| He is moving in the constellation Taurus, and his high nor- 
‘thern declination brings him comparatively near the bright 


_ star Capella. 
| Jupiter rises now about twenty minutes after 1 o’clock 


point to the sun, to opposition, the nearest point to the! 


His rings are opening to their widest extent, his | 


nomical Society has sent a portion of the valuable instru-' 
ments prepared for the transit of Venus in 1874, to Oxford, | in the morning; at the close of the month, he rises about a 


to be used by Mr. Stone. Another portion of the same col- @arter of an hour before midnight. 


lection has been sent to the Observatory at the Cape of Good MERCURY 
Hope. At both these points, the commencement of the is morning star until the 14th, when he comes fnto superior 
transit wiil be visible, but not its close. | conjunction with the sun, passes to his eastern side, and is 


Venus sets on the 1st of the month, about 9 o’clock in the ‘evening star for the rest of the month. We have alluded to 


evening; at the close of the month, she sets a few minutes ‘his conjunction with Uranus on the 28th. Mercury is of 
little account during August, being too near the sun to be 


MARS | Visible, and we must leave him to pursue his swift course 
is evening star. The only item of interest connected with under the beams of a fervid sun, that would destroy every 


after 8 o’clock. 


his movements throughout the month is his conjunction vestige of life fitted for conditions that rule in our planet. 
For the sun, seen from the surface of Mercury, looks seven 


times as large as it does to us, and the mean solar heat and 
light are seven times as great as the heat and light received 
“by theearth. The inhabitants of this planet, with their pre- 
sent organization, will have little desire to take up their 
abode in the planet that travels nearest the sun. 

| Mercury now rises at a quarter before 4 o'clock in the 
‘morning; at the end of the month, he sets about a quarter 
after 7 o’clock. 


with Venus, which has already been described. Meantime, 
he keeps on his course, approaching conjunction with the 
stn; while Uranus recedes from him on the west, and Venus 
on the east. His right ascension is now 11h. 21m, and his 
declination is 4° 57’north. He is passing into the constella- 
tion Virgo, and traveling rapidly south, so that at the end 
of the month his declination will be 3° 9 south. Venus tra- 
vels south still more rapidly. At the end of the month her 
right ascension is 18h. 22m., and her declination is 9° 52’ 
south. Thus the two planets that are now in the same 
right ascension, and differ but five minutes in declination, 
will then be far apart. 

Mars sets on the ist, at 9 o’clock in the evening; at the 
close of the month, he sets about a quarter before 8 o’clock. 
URANUS 
is evening star. A single incident varies the monotony of 
his course. He is in conjunction with Mercury on the 28th, 


THE MOON. 

| The August moon fulls on the: 28th. The waning moon 
is in conjunction with Neptune and Saturn on the 6th, and 
With Jupiter on the 9th. The new moon of the 18th is in 
conjuncticn with Uranus on the 16th, and with Mars and 
| Venus on the 17th. But as our neighbor the moon 
approaches the planets at a respectful distance, the lunar 
conjunctions will not contribute largely to the interesting 
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‘ . ‘rable by th tyrd s saint. 
He is now bright enough to be distin- |) = y he Diemyndont of the Tamous: saint 


aspects of the August sky. She makes a nearer approach 
to Jupiter than to the other planets, her waning crescent 
hanging about two degrees south of him on the morning of 
the 9th. : 
THE AUGUST METEORS. 


On the nights of the 9th, 10th, and 11th, there will be dis- 
plays of celestial fireworks that never fail in their exhibi- 
tion. The earth then plunges through the broad domains 
of an erratic number of the system known as the August 
meteor-zone. This zone is a gigantic ellipse or hoop, whose 
perihelion point is within the earth’s orbit, and whose aphe- 
lion pvint reaches far beyond the orbit of Neptune. It is 
mysteriously associated, as Schiaparelli discovered, with the 
second comet of 1862, or has been gradually formed from its 
substance. The meteors are now distributed through every 
portion of the vast ring, though somewhat unequally. 
Therefore, every year, when about the 10th of August the 
earth crosses this zone, there isa shower of meteors, more 
or less abundant, according to the density of the cosmical 
cloud. The August meteors shoot forth or radiate from 


midnight and setting about midday, being 90° west of the the constellation Perseus, which is therefore called the radi- 


ant point, and the meteors are called Perseides. Sometimes 
the showers are very brilliant, almost rivaling the famous 
November ones. At ordinary times, an observer may be 
reasonably sure of counting several hundreds on the nights 
mentioned. These meteors are usually yellow, and leave 
behind trails of luminous vapor that often last several sec- 
onds. 

The meteoric downfall may be easily explained. The 
earth, traveling with a velocity of eighteen miles a second, 
plunges into a mass of cosmical atoms, whose velocity is 
increased by her attraction to thirty miles a second. The 
meteors impinge upon our atmosphere with this tremendous 
velocity, become vaporized by the concussion, and leave a 
train of luminous vapor behind them when they fall. This 
ring of meteors is calculated to be nearly eleven thousand 
million miles in diameter, and four million miles in breadth. 
These are figures of which finite powers can have little idea. 
But if we cannot grasp dimensions of such extent, we may 
be thankful for the capacity to enjoy the beautiful picture 
the heavens afford when these blazing stars wander in all 
directions through the infinite depths. 

The fiery tears of St. Lawrence is the name given to the 
August meteors by the poetry and superstition of the past, 
because they fall on the anniversary of the day made memo- 
The constel- 
lation Perseus rises late in the evening in the northeast, and 
may be known by a circular row of bright stars marking the 
sword of the hero. Observers who watch for the meteors 
will be rewarded for their pains if there be only the usual 
display, while it may be that their watch will be rewarded 
by a shower of golden rain of unusual brilliancy. 

August, then, promises abundance of employment for the 
student of the stars. Venus comes first on the list for her 
close conjunction with Mars, and for the queenly grace 
with which she reigns during the evenings of the Jast. month 
of summer. The lordly Jupiter holds his court in the morn- 
ing sky, and rewards with a glance of his beaming face the 
early riser who anticipates the dawn. The full moon lends 
her silvery radiance to the nights of the last week of sum- 
mer. The August meteors give variety to the monthly pro- 
gramme, and illustrate the delightful uncertainty of cometic 
astronomy, for no mortal can prophesy whether a few hun- 
dred meteors will be imprisoned in our atmosphere, or 
whether the annals of the year will record an unusually 
abundant shower of golden rain. 


rn 0 te 
Progress of Education in Japan. 


The seventh annual report of the Japanese Minister of 
Education states that there are 28,025 common schools in 
Japan, of which 16,710 are public, and the remainder pri- 
vate; there being an increase of 1,316 and 125 respectively, 
as compared with the previous year. The number of high 
schools is 107 public and 677 private, there being an in- 
crease of 42 and 63 respectively. Besides the above, many 
Kindergarten and primary schools were established. These 
private schools, even now, play a most important part in 
Japanese national life and education. Many of them have 
hundreds of students attracted by the fame of a single 
teacher. Youths flock from all parts of the country to sit 
at the feet of a renowned scholar, as men did in Europe to 
hear Abelard. The most celebrated of these leaders of 
youth—for this they are, rather than simple schoolmasters 
1u our sense of the word—is Mr. Fukusawa, of Tokio, whose 
translations from European books and original works on 
the political and social questions of the day are read far 
and wide in Japan... 

Nature says that the students of this gentleman fill many 
of the most important offices in the state; some of them 
recently formed themselves into a patriotic society, and 
established a newspaper, in which the acts of the govern- 
ment are subject to much caustic criticism. Long after the 
ordinary educational work of their teacher is done, and the 
young men have gone out into the world to do for them- 
selves, they continue to reside near him, to study under his 
direction, and to form classes in which important public 
questions can be freely discussed under his guidance. One 
of his classes translated the whole of Adam Smith’s ‘‘ Wealth 
of Nations” into Japanese, with annotations, and many 
other important European works, especially those on phi- 
losophy and politics. 
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[FROM THE LONDON GRAPHIC.] 
THE MANUFACTURE OF OPIUM. 

Our engravings are from drawings by Lieut.-Colonel 
Walter S. Sherwill, late Boundary Commissioner, Bengal. 
They were made by him during a visit to the Patna fac- 
tory, and were afterwards lithographed, with accompany- 
ing descripti-ns, in a volume printed for private circulation. 
They are of especial interest at the present time, when a 
pbumber of persons, more or less influential, regard it as an 
immoral proceeding on the part of the Indian Government 
to derive a revenue from what they hold to be a baneful 
drug. Opinions greatly differ on this subject, and men of 
high authority and experience (Sir George Birdwood, for 
example) declare that opium is as much a necessity for the 
vatives of the East as wine, 
spirits, and beer are for the 
natives of the West, and that 
the evils arising from its use 
are altogether less than those 
caused by the use or abuse of 
alcohol. We shall not here 
attempt any argument on the 
subject, preferring to sum- 
marize the official statement 
of Major Baring. For three 
years past the Indian opium 
crop has been short, and, 
coupled with this deficiency, 
there has been an increase in 
the production of Persian 
and Chinese opium. If the 
government monopoly of opi- 
um were abandoned, India 
would not only lose a reve- 
nue which would have to he 
made up by some otber tax, 
but the extent of the poppy 
cultivation would almost cer- 
tainly be largely increased in 
the hands of private growers. 
If the government went fur- 
ther than this, and altogether forbade the poppy cultivation, 
they could not stop the Chinese demand, which would then 
be supplied by inferior qualities of Persian and native Chi- 
nese growth. 

We will now turn to the drawings of Lieut.-Col. Sher- 
will, who informs us that between 12,000,000 and 13,000,000 
pounds of poppy juice (or upwards of 5,000 tons) are 
yearly gathered in Bengal. This yields a gross revenue of 
£6,500,000. The poppy is grown in the broad valley of the 
Ganges, and principally in those districts near Patna and 
Benares. 

In the examining hall the consistency of the crude opium 
as brought from the country in earthen pans is simply 
tested, either by the touch, or by thrusting a scoop into the 
mass. A sample from 
each pot. (the pots be- 
ing numbered and la- 
beled) is further ex- 
amined for consistency 
and purity in he 
chemical test room. 

In the mixing room 
the contents of the 
earthen pans are 
thrown into vats and 
stirred with blind 
rakes uptil the whole 
mass becomes a homo- 
geneous paste. 

The crude opium is 
then conveyed to the 
balling room, where it 
is made into balls. 
Each ball maker is fur- 
nished with a small 
table, a stool, and a 
brass cup to shape the 
ball in, a certain quan- 
tity of opium, a cer- 
tain quantity of opium 
and water called 
‘‘Lewa,” and an al- 
lowance of poppy pe- 
tals, in which the opi- 
um balls are rolled. 
Every man is required 
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Lastly, we see an opium fleet of native boats conveying | chine is a pipe conductor, by means of which the pipes are 


the drug to Calcutta. 
Hills, and is preceded by small canoes, the crews of which 


sound the depth of water, and warn all boats out of the as tocover up the pipes and fill the drain. 


The fleet is passing the Monghyr'| laid in the drain in front of the shoots, which deliver the 


soil cut out of the drain and brought up by the elevators, so 
This is very in- 


channel by beat of drum, as the government boats claim | genious, and, provided the proper fall can be insured, which 
precedence overall other craft. The timber raft shown in | has always been a great difficulty with draining plows, this 


the sketch has been floated duwn from the Nepal forests, and | machine may prove of great value. 


will be used in making packing cases for the opium. 


The drawings of the poppy head and the knife are of the 


natural size. The spoon is half the natural size. 
a 
A Tree with 200 Birds’ Nests. 
An old elm stands near the depot in Fair street, Kingston, 
N. Y., which is a favorite building place for birds. More 


A, A. Crude opium exuding from the green poppy-head.—B. Knife of four double-pointed blades for scratching the green capsule. 
C. One of the blades of the knife, B.—D. Iron spoon for collecting the drops of opium. 


than 2CO nests have been counted among its branches this 
season, and the birds fill the old tree with song. ‘It is the 
admiration of every visitor. Many go to hear the singing 
of the birds in the morning. 
-OA—@o +e 
CUTTING DRAINS BY MACHINERY. 
Numerous attempts have been made to supplant or assist 
manual labor by machinery in the cutting of drains. At 
the royal show at Derby, a machine for forming drains was 
exhibited by the Victoria Foundry Company, of Newark 
on-Trent. It was manufactured by Messrs. Abbot & Co., 
under the patent of Messrs. Robson & Hardman, and 
attracted a good deal of attention. The accompanying il- 
lustration, reproduced by permission from the Journal of the 


aT a. 


to make a certain num- 


The lower elevator, 
which takes out the bottom of the drain, deposits the mate- 
rial first, thus replacing the soil in the same relative position 
as it isremoved. This is not always or usually desirable, 
and, if necessary, the process can be reversed. The frame 
is composed of strong iron plates, to which flange pieces are 
riveted. The motion is necessarily very slow. This ma- 
chine was not in a sufficiently perfect state to admit of a 
trial—a matter of regret, as 
nothing in the way of me- 
chanical aid to suffering agri- 
culture at this jancture can 
be conceived as more valu- 
able than a really efficient 
labor and money-saving 
drainage tool. Without a 
very exhaustive trial it is im- 
possible to pronounce any 
opinion upon its present or 
possible future utility. 


— 


Mining Cables. 

A valuable report by a 
French Government commis- 
sion, on the rupture of cables 
in mines, appears in a recent 
number of the Annales des 
Mines. Among other points 
we note the affirmation that 
metallic cables, both steel 
and iron, may be used with 
as much security as cables of 
textile material, proper care 
being taken in providing and 
maintaining them (and mcre 
is needed). In very moist pits, especially with acid water, 
aloe cables are preferable; in pits, with return of air, and 
somewhat high temperature, metallic cables. Where flat 
cables are used, the textile allow of better equilibrating 
the motion of the engine than the metallic. Round me- 
tallic cables are more easy to make well than flat ones, 
and with conical or spiraloid drums, admit of regulating 
the engine’s motion very conveniently. (French managers, 
it is stated, do not, in ordering cables, specify details and 
conditions of working sufficiently.) The resistance to rup- 
ture of hempen or aloe cables varies largely with choice of 
material and mode of manufacture, and careful experiments 
should be made with the yarn or cable (the cable should not 
contain more than 20 per cent of tar). The wires of a me- 
tallic cable should 
likewise be tested, 
% both for flexure and 
torsion. Marks of fa- 
tigue of a cable gener- 
ally appear. outside; 
but with metallic ca- 
bles, long used, it is 
well to make direct 
experiments on isola- 
ted wires, or on the 
ends. The importance 
of diameters of wind- 
ing being as large as 
possible is greater for 
metallic than for tex- 
tile cables, and for 
steel than for iron ca- 
bles. The minimum 
diameter for iron ca- 
bles should be 1,300 to 
1,400 times that of the 
wire, and 2,000 for 
steel. It should be 80 
to 100 times that of the 
cable diameter in me- 
tallic cables, and 50 
times in textile.. Thick 
metallic cables should 
not be worked beyond 
a tenth of the force re- 
quired to break them; 
small round cables, a 


ber of balls all weigh- 


ing alike. An expert 
workman will turn out 
upwards of a hundred 
balls a day. In the drying room the balls are placed to dry 
before being stacked. Each ball is placed in a small earth- 
enware cup. Men examine the balls, and puncture with a 
sharp style those in which gas, arising from fermentation, 
may be forming. 

In the stacking room the balls are stacked before being 
packed in boxes for Calcutta, en route to China. A num- 
ber of boys are constantly engaged in stacking, turning, air- 
inv, and examining the balls To clear them of mildew, 
moth, or insects, they are rubbed with dried and crushed 
poppy petal dust. 


DRAIN CUTTER. 


Royal Agricultural Society of England, will convey an idea 
of the construction of the machine. 

Mr. John Coleman, the reporting judge, in describing the 
machine, says: 

“‘The motive power is a wire rope from an ordinary 
plowing engine fixed on the headland. The drain is exca 
vated by a series of revolving buckets cutting to the 
required depth and fall. These buckets are sharp-edged 
and very strong, as they have to act as scoops to remove as 
well as carry the soil. They are driven from the bind trav- 
eling wheel by a series of toothed wheels. Under the ma- 
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sixth; good aloe ca- 
ble, a seventh, or an 
eighth. Cutting off 
the ends of a cable (too 
much neglected in France) should be done every two or 
three months. Once a week, at least, a cable should be 
passed for examination slowly up and down befvre the eyes 
of a competent agent. (Directions as to conveyance of per- 
sonnel and various other topics are also given by the com- 
mission.) 

Acrp Proor CEMENT.—Make a concentrated solution of 
silicate of soda, and form a paste with powdered glass. It 
will be found invaluable in the operations of the laboratory 
where a luting is required to resist the action of acid fumes, 
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IMPROVED CUTTER BAR FOR REAPERS AND MOWERS, 
The engraving shows: a uovel cutter bar for reapers and 

mowers, which is contrived so as to admit of readily attach- 

ing or removing the knife sections for grinding or repairs. 

Fig. 1 is a perspective view of the cutter bar, showing one 
of the fastening bolts removed. Fig. 2 is a plan view of a 
part of the bar, with the upper portion removed to show the 
studs for fastening the sections. Fig. 3 is a transverse sec- 
tion of the cutter bar, showing the relation of the various 
parts. 

The holder for the knives consists of two bars having at 
their rear edges ribs or ledges forming bearing surfaces, and 
in the case of the lower bar the rib assists in supporting the 
knives. 

The lower bar is provided with a series of studs or pro- 
jections, between and around which the knife sections are 
fitted, each section being notched at oppo- 
site edges to fit around the studs. 

Clamping pieces are placed above the 
knives, and bolts go through all the parts 
to clamp them securely together. 

The advantages of this cutter are briefly 
as follows: The cutters, or any number 
of them, can be readily removed, as is 
often desirable. The cutters can be more 
rapidly and perfectly ground when re- 
moved from the bar. There are no screws 
liable to become loose by the vibration. 
Only one bolt has to be loosened in re- 
moving the cutters. 

This invention was recently patented 
by Mr. Theodore Taylor, of La Grande, 
Oregon. 

tee 


Nitrite Solution of Potassium Iodide 
and Starch Mixture. 


The author has examined this mixture 

as regards its behavior with acid jiquids. He used a very 
dilute potassium iodide starch paste, to which he added so 
much potassium nitrite that the liquid was colored deeply 
blue by a few drops of acetic acid. It was colored a deep 
blue by dropping in moderately dilute solutions of most in- 
organic and organic acids and acid salts, while weak and 
sparingly soluble acids, such as the carbonic, boracic, arse- 
nious, uric, carbolic, tannic, had no action.—A. Vogel. 


Metallic Copper as an Absorbent tor Oxygen Gas. 


The author has for some time been engaged with experi- 
ments on the use of metals at common temperatures as ab- 
sorbents for oxygen in presence of ammoniacal vapors. 


Scientific American. 
| 


} Malaria in New England. 

| A short time ago the key to the mysterious extension of 
malarial diseases in New England was supposed to have 
been found in the damming of the streams for manufactur- 
ing purposes. Now the Boston Advertiser says that in- 
telligent people living in the districts invaded say that the 
appearance of malaria in New England dates from the in- 
troduction of the cultivation of tobacco on a large scale 
upon the intervales of the Connecticut, and. that. its spread 
has kept even pace with the extended growing of this crop, 
The most plausible theory of the. introduction and propa- 
gation of the aerial poison is this: The tobacco crop is a 
proverbially exhaustive one. To keep up-the productiveness 
of the soil, fertilizers are freely used. 
brought from New York city, mostly in scows, which are 
unloaded on the banks of the river where the cargo is to be 
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TAYLOR’S CUTTER BAR FOR REAPERS AND MOWERS. 


used. All the autumn and winter these heaps of putrid 
matter are fermenting and breeding disease. The air that 
comes in contact with these piles of filth is contaminated 
and rendered unfit for human lungs to inhale, as it is offen- 
sive to the senses. 
ep ta 
NOVEL ATTACHMENT TO FOUNTAINS AND BOTTLE 
STOPPERS. 

The engravings show two novel attachments which are 
| set in motion by the passage of a fluid along a conductor 
with which they are connected. Figures 1 and 2 of the 
| engravings show a bottle stopper with a spout connected 
therewith, arranged at an angle about 45 degrees with the 
| axial line of the bottle; over this spout is placed a miniature 


a | 
The manure is 


A Proposed International Gas and Electric Light 
Exhibition. 

The Crystal Palace Company, London, have determined 
to prepare for the next autumn and winter season a grand 
combination exhibition of gas and electric lighting, in which 
an unexampled opportunity will be accorded for showing 
what can be done with gas for all possible purposes. The 
exhibition will be of an international character, and the 
newest forms of electric lamps and systems of lighting, 

| which were not included in the late show, with the help of 

some of the late exhibitors, may be relied upon to furnish . 
| the electrical part of the enterprise with a sufficiently repre- 
sentative collection. 

What is wanted, says the Journel of Gas Lighting, to com- 
plete the symmetry of the scheme is, therefore, the assur- 
| ance of hearty support from those interested in the produc- 
tion and utilization of gas, especially for 
illuminating purposes. It is the most im- 
portant and satisfactory part of ‘the pro- 
posal that lighting by gas, in direct com- 
petition with electric lighting, is indi- 
cated as the reason for holding the exhi- 
bition. It is not desired to have merely a 
collection of gas stoves or fittings, or even 
a brilliant show of lamps in stands be- 
longing to different exhibitors. What is 
desired is an absolutely independent dis- 
play of gas lighting, not specially de- 
signed to advertise the goods of compet- 
ing gas apparatus makers, but to assert 
the advantages of gas as a general means 
of illuminating. The idea conveyed in this 
suggestion is admirable; it remains now to 
be seen how it can be carried into effect. 


———___0-~ o ____- 
Condensed Moisture of the Air. 


The author fills a glass funnel, drawn 
out to a point and closed at the bottom, with ice. The dew 
which condenses from the air on the cold sides of the fun- 
nel collects in drops, which run down over the closed point 
into a capsule. The quantity of water condensed in a given 
time may be measured, and the ammonia determined colori- 
metrically. By this cold distillation, it is possible to con- 
centrate bodies which are decomposed at higher tempera- 
tures, ¢. g., the odors- of flowers. In the condensed dew 
may be found the microbia or parts of such thrown off from 
the body in disease.—A. H. Smee. 


et 8 pe 
A Micro-prismatic Method for Solids. 


The author makes use of the circumstance that particles 


This absorption proceeds with rapidity as long as bright) bicyclist with the wheels cf the bicycle extending down into} of a transparent substance, if surrounded by a liquid which 
metallic surfaces are exposed to a gaseous mixture contain- | the spout, where they may be acted upon by the discharge of possesses a higher refraction index than the solid in ques- 


ing oxygen, but ceases or becomes very slow as soon as 
appreciable quantities of oxide are formed. He has, there- 
fore, examined if it is possible to effect complete absorption 
by using ammonium carbonate as a solvent for the oxides 
formed. Experiments proved that oxygen was quickly and 
completely absorbed in contact with copper and a solution 
of commercial ammonium carbonate, but that appreciable 
quantities of carbonic acid were evolved. Complete absorp- 
tion of oxygen without the development of any gus was 
effected if it was exposed to metallic copper and a solution 
consisting of equal parts 
of a saturated solution of 
commercial ammonium 
sesquicarbonate, and a 
dilute solution of ammo- 
nia at 0°93. Such a 
liquid has a tension 
which may in most cases 
be disregarded, and if the 
apparatus contains suffi- 
cient quantities of metal- 
lic copper it is able to 
take up 24 vols. of oxy- 
gen.—W. Hempel. 
Mellogen. 
Mellogen, the new sub- 
stance obtained by Sign- 
ors Bartogli and Papaso- 
gli in their recent remark- 
able experiments of elec- 
trolyzing distilled water 
about six weeks—first 
with strong, then with 
weaker batteries and car- 
bon electrodes—is a solid, 
dark, very shiny matter, soluble in hot water and in alka" 
lies, insoluble in most mineral acids and in ordinary sol- 
vents, such as alcohols or benzine. It does not fuse, is 
not crystallizable, burns difficultly, and has strong color- 
ing power. Its most salient property is its combining 
easily with oxygen, and giving rise to acids of the ben- 
zocarbonic series. The best oxidant is hypochlorite of 
soda. The formula of mellogen is C,H.O,. If alka- 
line solutions be used as electrolytes in place of distilled 
water, mellic acid and its congeners are largely formed, 
but very little mellogen; on the other hand, with an acid 
electrolyte, the mellogen is abundant, and the former pro- 
ducts are almost wholly wanting. ; 


ZANETTI’S COMBINED TOY AND BOTTLE STOPPER. 


liquid from the bottle. The spokes of the bicycle wheel are 
each provided with a float or paddle to afford an extended 
surface for the action of the fluid. When the fluid is poured 


tion, display under the microscope very characteristic 
| colors, the intensity of which increases with the cifference 
of the refraction indices. If particles of a substance, how- 


from the bottle, the wheel revolves and drives the automaton | ever minute, are by degrees enveloped in liquids of different 


figure, giving it an animated appearance. 
| The other device shown in the engraving is designed to be 
| attached to soda and other drinking fountains, and operates 
| in exactly the same way as the attachment to the bottle 
| stopper shown in Figures 1 and 2, that is, the wheel revolves 
and moves the figure whenever the fluidisdrawn. In both 


cases the spout which conveys the fluid is U-shaped in cross 
section, and the bicycle wheel extends down into it, where it 
can be acted upon by the fluid. 

This novel device was recently patented by Mr. Fortonato 
C. Zanetti, of Bryan, Texas. 

0 

THE most ancient monuments of Mesopotamia and Egypt 
contained no mention of the horse, while the creature repre- 
sented in Assyrian monuments had the tail of an ass. The 
first literary mention of the horse in Egypt belonged to a 
period of about eighteen centuries before Christ. From 
that time notices of horses in Egypt were frequent and com- 
mon. 
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COMBINED FAUCET AND TOY. 


refraction indices, it is easy to find a liquid which produces 


| the faintest intimation of these colors, and bas consequently 
almost exactly the same refraction index as the body itself. 
If this is then determined for the liquid it is known for the 
body in question. The author uses as liquids, water, amy- 
lic alcohol, glycerine, oil of almonds, and oil of cassia, All 
bodies are of course ex- 
cluded from this method 
which are opaque, or pas- 
sess a refraction index 
higher than oil of cassia 
(1 606), or are attacked by 
the liquids.— 0. Maschke. 
——— 
Nickel Plating by 
Boiling. 

Dr. R. Kaizer, accord- 
ing to the Bavarian Ge- 
werbe Zeitng, prepares a 
bath of pure granulated 
tin, argols, and water, 
heats it to boiling, and 
then adds a small] quan- 
tity of red hot nickel ox- 
ide. A portion of the 
nickel, as is shown by 
the green color which the 
Solution assumes, that is, 
above the grains of tin, is 
immediately dissolved. If 
a copper or brass article 
be now immersed in this 
solution, it almost immediately becomes covered with a sil- 
ver-like coating, which consists of almost pure nickel. Ifa 
little cobalt carbonate or cobalt tartrate be added to the bath, 
a bluish tint is produced, which may be made lighter or 
darker according to the quantity added. When the article 
is rubbed with dry sawdust or chalk, a very brilliant polish 
is obtained.— Wiener Gewerbe Zettung, xi., 71. 

——uuuWw—=+- 0 >< 

ELECTRICAL motors have now been introduced at several 
French collieries. A Gramme machine has been in use for 
some time past at the Blanzy Mine; and others are at work 
in the Thibaud mines, belonging to the Terre-Noire Com- 
pany, and at the Mine de la Péronniére. 
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Corvespondence. 


Plating Organic Bodies with Metal. 
To the Editor of the Scientific American : 


The short editorial notice in your last number (p. 17, vol. 
xlvii.) of Professor Christiani’s method of preserving and 
plating with metal, flowers, leaves, insects, and other organic 
bodies, suggested the idea that a detailed description of simi- 
lar processes for attaining the same end might be of interest 
and service to your readers. The following have been used 
by me for several years past, and in my hands have proven 
entirely satisfactory : 


FOR SILVERING WITHOUT A BATTERY. 


The object to be silvered, after being freed from adherent 
dust, dirt, etc., is immersed for two or three minutes in a 
saturated solution of gallic acid in distilled water. It is 
then dipped in a solution of 20 grains of crystallized nitrate 
of silver in 1,000 grains of distilled water. This operation 
is to be repeated two or three times, moving the object alter- 
nately from one bath to the other until it has acquired a sil- 
very appearance. It is now rinsed in distilled water and 
laid on clean bibulous paper to dry. In the meantime have 
prepared two solutions as follows: 

Reducing Solution.—Grape sugar or honey, 5 parts; quick- 
lime (CaO), 2 parts; tartaric acid, 2 parts; distilled water, 
650 parts. Mix, dissolve, and filter. 

Stlering Solution.—Dissolve 20 parts of crystallized silver 
nitrate in 650 parts of distilled water. Add strongest water 
of ammonia, drop by drop, continuously stirring the solution 
with a glass rod, until the brown precipitate is nearly but 
not quite redissolved. Filter and put in a glass stoppered 
bottle. 

If more of the reducing solution be made up than is needed 
for immediate use it should be kept in a closely stoppered 
vial, filled to the top, so as to prevent atmospheric action. 

Equal parts of these solutions are mixed together in a 
gutta percha or japanned dish, and, after thorough stirring, 
filtered. The object to be silvered is immersed in the mix- 
ture, care being taken that the fluid shall come in contact 
with every part. The deposition of silver commences in 
from twelve to fifteen minutes, and continues for two or 
three hours, until the fluid is exhausted or the object sufii- 
ciently plated. The rapidity of deposition depends on the 
temperature, intensity of light, etc. After the object is plated 
it should be washed in a solution of carbonate of lime, rinsed 
in distilled water, and dried. 

All sorts of organic matter may thus be treated and her- 
metically inclosed in pure metal. I have thus coated leather, 
bone, wool, hair, horn, silk, flowers, leaves, insects, and 
anatomical preparations. Glass, porcelain, and earthenware 
may be coated without first using the preparatory bath. If 
the latter (earthenware) be porous it will be necessary to first 
coat it with water glass or varnish, otherwise there is great 
waste of material. 

I have before me asprig of arbor-vite, on which a dragon 
fly is affixed, silvered by this method more than six years 
ago. The coating is without a visible break, though it has 
been somewhat roughly handled. 

PROCESSES WITH A BATTERY. 

The success of these processes depends upon making the 
surfaces of the objects to be plated good conductors of elec- 
tricity. The principles and modus operandi are nearly the 
sameinall of them. The object to be plated is immersed in 
a solution of some easily reducible metallic salt, and kept 
there until its surface absorbs more or less of it. It is then 
so treated chemically that the absorbed salts are reduced to a 
metallic state, and so intimately attached to and connected 
with the surface of the material to be piated that they will 
not peel off or separate under any ordinary circumstances, 
The subsequent treatment is the ordinary electrotypic or 
galvanoplastic one of plating with any desired metal. On 
account of their easy reducibility the salts of silver are those 
usually chosen for the preparatory manipulations. 


CAZENEUVE’S METHOD. 


Dissolve 40 parts of crystallized silver nitrate in 1,000 parts 
of wood spirit. Macerate the object in this solution until 
sufficient absorption has taken place. The length of time 
needed for this will vary according to the material, the 
horny shields of beetles, for instance, requiring much longer 
time than the softer parts, or than a piece of leather. Re- 
moving the object from this bath it is partially dried by 
draining off any surplus fluid attaching to it, and immersed 
in the strongest water of ammonia, by which the easily re- 
ducible double nitrate of silver and ammonia is formed. 
The object is now dried and suspended in mercurial vapor. 
In a few moments the surface is completely metallized, and 
can be electroplated in the ordinary manner. This method 
gives excellent results, especially for hard, compact, organic 
substances. : 

ORE’S METHOD. 


This process is that which has recently been much used in 
France for plating anatomical preparations, and when 
properly manipulated gives exquisite results. The prepara- 
tory bath, like the foregoing, is silver nitrate dissolved in 
alcohol or wood spirit, six grammes of the salt to one liter of 
the fluid. In this the object is immersed for ten minutes, 
when it is taken out and carefully drained. It is then trans- 
ferred to a close box, in which sulphureted hydrogen is 
liberated, and left for fifteen to twenty minutes. When it 
is removed the surface will be covered with a dark deposit 


of silver sulphide.. The object should be exposed for a few 
minutes to the air before transferring to the galvanoplastic 
cell where the operation is completed. A human brain pre- 
pared by this process over a year ago is still a beautiful 
object, and bids fair to remain so for an indefinite. period. 

In using this method for the preservation of brains and 
such material the object should be kept in alcohol for at least 
one month to give it the requisite hardness and consistency. 
Pledgets of cotton shonld be introduced into the fissures so 
that the circumvolutions are separated and the preserving 
fluid may penetrate every part. .The pledgets must be re- 
moved before plating. 

From your short notice Professor Christiani’s method 
seems to be a slight modification of Oré’s (substituting phos- 
phureted hydrogen for the sulphureted in the reduction of 
the silver nitrate). 

TO KEEP SILVER PLATED ARTICLES BRIGHT. 

Articles of silver and silver plated ware rapidly tarnish 
when kept in rooms where gas is used for illuminating pur- 
poses, and everywhere in cities like’ St. Louis, Pittsburg, 
Cincinnati, etc., where the air is constantly filled with sul- 
phurous vapors, My cabineé of silver plated specimens, in- 


struments, and water pitchers used to give no end of trouble! 


this way. This is all avoided now by dipping the articles 
occasionally in a solution of hyposulphite of soda. Large 
articles, like pitchers and salvers, should. be wiped off with a 
rag dipped in the solution, and dried with a soft towel. A 
rub with a bit of chamois leather makes-them as brilliant as 

new. 

Respectfully, 

Frank L. James, Ph.D., M.D., 

Prof. Chem. and Tox., St. Louis Coll: of Phys. 
and Surgeons. , 
201 N. 6th St., St. Louis, Mo., July 8, 1882. _ 


Meter for Steam Heating. 

There is now on exhibition in this city an ingenious appa- 
ratus, invented by Mr. E. F. Osborne, of St. Paul, Minn., for 
controlling the admission of heat into buildings from a 
general steam-heating system in cities and for accurately 
recording the quantity of heat actually used. It consists 
substantially of two parts—a transmitter and a combined 
trap and meter; both of which in a compact form are intend- 
ed to be placed in the cellar of any residence or place of 
business. 

The transmitter resembles an ordinary upright tubular 
boiler in its appearance and functions—with this difference, 
that steam circulates through the tubes instead of the ordi- 
nary products of combustion, and communicating or giving 
forth its heat through the tubes converts water in contact 
with them into steam, which the consumer may use for 
warming rooms or for other purposes. As the steam gene- 
rated from the water in the transmitter parts with ils heat in 
being distributed through a building the water of conden- 
sation returns to the transmitter, asin ordinary gravity sys- 
tems, at about the temperature of the steam. The local or 
consumer’s circuit is entirely separate from the supply cir- 
cuit; or, in other words, it is heat, not steam, which is sold. 
As water soon loses its heat when brought in contact with 
good conducting bodies of lower temperature it is only at 
and near the surface that the high temperature of the steam 
is maintained. Belowthis upper stratum no heat may be 
said to be transmitted from the steam of the ‘‘main” or 
street supply... If the user of the heat raises or lowers the 
level of this hot stratum he receives legs or more heat just as 
he desires; and the mere moving ofa weight on the arm of 
a pressure diaphragm regulator puts up or down the water 
level. 

Below and at right-angles to the transmitter we find the 
combined trap and meter, which may be described as an 
iron tank, that acts as a receptacle for the water condensed 
in the transmitter from the ‘‘main” pipe, and also contains 
the meter for ascertaining how much heat had been abstract- 
ed by the consumer. The meter is essentially a compound 
or duplex pump, the pistons of which operate suitable me- 
chanism that indicates on dials the rate of heat consumption 
in dollars and cents. 

There isemployed in this system a balanced return, which 
is a method of restoring by steam pressure the water of con- 
densation from all parts of the ‘‘ main.” supply to the boilers 
of the central station. ; 

When the steam from a ‘‘ main” is sent to a place where 
its heat is to be utilized, it is first admitted to the trap, where 
it is freed from water, and it then goes into the transmitter in 
a dry state. In the transmitter, after having converted the 
water of the consumer’s circuit into steam, through the con- 
ducting agency of pipes and diaphragms, the steam of the 
central station assumes the form of water, descends intvu the 
trap, sets the meter in motion, and returns under pressure 
to the boilers. 

It will thus be seen that the users of the heat have the 
whole control of the amount they require; that the pro- 
ducers of the heat or the owners of the system are, as well as 
the consumers, fully and fairly notified of the rate of its 
consumption; and that, finally, as the water of condensation 
is returned to the steam generators at a very considerable 
temperature, there is a resulting economy which, in con- 
nection with the use of the meter, may not unreasonably be 
considered sufficien t to bridge over the gap between success 
and failure, financially speaking, in the effort to heat sepa- 
rate buildings by steam from a general central source of 


supply. 
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jatmosphere, glowing with the most intense heat. 


The Osborne method has been adopted by the American 
Heating and Power Company of this city, and it is now 
being put in operation in a district east of the lower part of 
Broadway in this city. 

rt 

Some Results of the Recent Eclipse Observations, 

A: writer in the New York Sun says: ‘The new obser- 
vations seem to show pretty conclusively that the influence 
which produces sun spots is powerfully felt in the upper 
regions of the solar atmosphere, where it causes wonderful 
phenomena. Sun spots go in periods. Once inabout eleven 
years they reach their maximum, or become most numerous, 
There was asolar eclipse in 1871 during a sun spot maxi- 
mum, and another in 1878, when sun spots were very 
rare, and the astronomers observed a decided difference’ in 
the form of the’corona or great gaseous envelope that sur- 
rounds the sun and blazes into sight during a total eclipse 
in the most fantastic and wonderful forms. The eclipse of 
this year fell in another period of sun-spot maximum, and it 
is an exceedingly interesting fact that the corona again pre- 
sented the appearance seen in 1871. The most striking dif- 
ference in the form of this magnificent atmosphere of the 
sun, as seen at sun-spot maxima and sun-spot minima, 
seems to be that when the spots are fewest the envelopes of 
glowing gases are deepest at the sun’s equator, and also ex- 
hibit striking forms about his poles, while when the spots 
are most numerous, as at present, the corona extends away 
from the equator, and is not so conspicuous about the poles, 
but an enormous quantity of hydrogen appears in the solar 
What a 
wonderful thing the sun appears to be in the light of these 
facts! Instead of a round, solid body, glowing with a white 
heat, we see in the sun a globe of gases subjected to a temper- 


‘jature and a pressure almost too frightful for the mind_to 


concei ve—a fiery globe in which iron and the solidest sub- 
stances we know are not merely melted, but turned into a 
whirling mass of vapor, which is heaved and tossed with 
awful convulsions, while around it all, outside the sun as we 
see it, there is an indescribable atmosphere thousands and 
hundreds of thousands of miles deep, composed of glowing 
gases, some of which if condensed over our heads would set 
the world afire with red hot rain. Then we see, through 
some cause which we cannot yet understand, this ball of 
flaming gases, which is rushing through space like a hot 
shot hurled from a cannon of infinite power, lashed every 
eleven years into seven-fold fury, until its glowing surface is 
pitted with tremendous chasms, and jets of flaming hydro- 
gen and other gases leap from it like gigantic geysers of fire 
and set its great upper atmosphere aglow. : 

‘* Another interesting result of the recent eclipse obser- 
vations is the evidence obtained of the existence of enor- 
mous quantities of vaporized calcium in the corona, or upper 
atmosphere of the sun. If this is so, then we see an element 
which, in limestone and other combinations, forms whole 
ranges of solid mountains on the earth changed to the con- 
dition of a shining vapor, and serving to make up part of 
the atmosphere of the great orb of day. The existence of 
calcium in what may be called the body of the sun was re- 
cognized long ago, but heretcfore there has been no good 
evidence that this terrestrial mountain-making element was 
floating at a tremendous elevation above the surface of the 
sun. 

“Again, the recent observations have, it appears, gone far 
toward proving, what has been for many years suspected, 
that the chemical elements as we know them are not able to 
withstand the tremendous temperature of the sun, and that 
they are thus split up into still more elementary substances, 
an achievement far beyond the power of our chemistry. If 
this is soit isa great advance in the spectroscopic study of 
the sun. 

“These are only some of the discoveries made by the 
astronomers in Egypt, and which have been so slow to leak 
out. There are a great many other things of public interest 
that they could throw light on; for instance, the sword- 
shaped comet which they discovered close to the sun and 
photographed, and the discovery of indications of an atmo- 
sphere in the moon, the particulars of which would interest 
everybody, especially if they gan give us any hope that the 
moon is not a dead world after all.” 


SS 


Over Five Thousand Electric Lights in One Building. 

The Mills Building, Wall and Broad Streets, has been 
wired for 5,588 Edison lamps. As this is the largest enter- 
prise of the kind ever undertaken the details may prove 
interesting. The conductors consist of 1,650 feet of Edi- 
son’s patent electric tubes, 628 feet of lead pipe containing 
taped wires thoroughly insulated, 23,658 feet of zinc tubes, 
75,909 feet of wire conductors, and 24,162 feet of wooded 
receptacles, placed between the floors, to hold the system of 
distributed wires. The total amount of wires used was 
3,774 lb., besides 48 vertical main cut-outs, and 253 division 
cut-outs. The work was done by the wiring department of 
the Edison Nluminating Company of New York, under con- 
tract with Mr. D. O: Mills, the owner of the building. 


i 
The Next Transit of Venus. 

Two German expeditions will go to American stations in 
order to observe the transit of Venus in December next. 
Observations will be taken at Stratford, Connecticut; at 
Aiken, South Carolina; at Bahia, Blanca; and at Punta 


Arenas. 
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The Normal Amount of Carbonic Acid in the Air. 

In a lecture before the Paris Academy, M. Dumas pre- 
sented the following address on the present state-of our 
knowledge of this interesting subject. 

Of all the gases that the atmosphere contains there is one 
which offers a special interest, as well on account of the 
part ascribed to it in the mutual interchange going on 
between the two organic Kingdoms, as on account of the 
relation that it has been observed to occupy between earth, 
air, and water; this gas is carbonic acid. 

Ever since the fact has been established that animals con- 
sume oxygen and give out carbonic acid as the product of 
respiration, while plants consume carbonic acid and¥give 
out oxygen, the question has often been asked whether the’ 
quantity of carbonic acid contained in the air did not repre- 
sent a sort of sustaining reservoir which was being continu- 
ally drawn on by the plants and resuppjed by animals, so 
that it has doubtless remained unchanged owing to this 
double action. r 

On the other hand, Boussingault’ has long since shown 
that volcanic regions give out throughcrevices and fuma- 
roles enormous quantities of carbonic acid. The deposition 
‘of carbonate of lime that is continually taking place on’ the’ 
sea bottom is, on the other hand, fixing carbonic acid in 
quantities which we may accurately estimate from the strata 
of limestone seen on the surface of the earth. We might. 
imagine, that in comparison with the huge volumes of car- 
bonic acid sent forth in volcanic districts, even in the oldest 
one, and the mass of carbonate of lime deposited on the sea 
bottom, the results attributed to the life of plants and ani- 
mals would be of no consequence either for increasing or 
diminishing the physiological carbonic acid in the air com-. 
parable with those which are accomplished by the purely’ 
geological exchange. 

Schloesing bas recently succeeded, by ahappy application 
of the principle of dissociation, in showing that the amount 
of carbonic acid in the air bears a direct relation to the 
quantity of bicarbonate of lime dissolved in sea water. If 
the quantity of carbonic acid diminishes, the bicarbonate of 
the water is decomposed, half of its carbonic acid escapes 
into the atmosphere, and the neutral carbonate of lime is 
precipitated. The aqueous vapor condersed from the air 
dissolves part of the carbonic acid contained therein, and 
carries it along, when it falls as rain upon the earth, and 
takes up there enough lime to form the bicarbonate, which 
is thus carried back to the sea. 

The physiological role of carbonic acid, its geognostic 
influence, and its relations to most ordinary meteorological 
phenomena on the earth’s surface—all these contribute to 
give special weight to studies concerned in the estimation of 
the normal quantity of carbonic acid in the air. 

Nevertheless, this estimation is attended with great diffi- 
culty. Not every one is able to take up such questions, and 
not all processes are adapted to it. The first thought which 
would naturally arise would be to inclose a known volume 
of air in a given vessel, and then determine its carbonic acid 
by measuring or weighing it. In this way we should 
obtain the exact relation between a volume of air and the 
volume of carbonic acid in it, for any given moment, and in 
any given place. If, however, this be done with a ten-liter 
flask, for example, it would only hold 8 c. c. of carbonic 
acid, weigbing 6 milligrammes, and whether it is weighed or 
measured, the error may easily equal10 per cent of the 
real value, hence no deductions could be drawn from the 
observed facts. 

For this reason larger volumes of air were taken, anda 
current of air, whose volume could be accurately measured 
by known methods, was passed through condensers capable 
of retaining the carbonic acid. But in this case the air 
must pass very slowly through it, so that the process may 
last several hours; and since the air is continually in motion, 
owing to vertical and horizontal currents, the experiment 
may be begun with the air of one place, and concluded with 
air from a far distant spot. For example, if an experiment 
lasting 24 hours was made in Paris when the air moved but 
four meters per second (9 or 10 miles per hour), it might be 
begun with air from the Department of the Seine, and end 
with air from the Department of the Rhone, or the Belgian 
frontier, according to the direction of the wind. 

So long as we had no analytical methods of sufficient deli- 
cacy to estimate with certainty the hundredth, or at least 
the teuth of a milligramme of carbonic acid, it was very diffi- 
cult to determine the quantity in the air at a given time 
and place. It is frequently possible to analyze upon the 
plain air that has descended from the heights above, and to 
examine by bright daylight ‘the effect of night upon the 
atmosphere. 

Still other difficulties show themselves in such investiga- 
tions. It seems very easy to collect carbonic acid in potash 
tubes, and to determine its amount from the increase in 
weight of the tubes; but alas! to how many sources of error 
is this method exposed. If the potash has been in contact 
with any organic substance, it will absorb oxygen. If the 
pumice that takes the place of the potash contains protoxide 
of iron, it will also absorb oxygen. In both cases, the oxy- 
gen increases the weight of the carbonic acid. 

Every experimenter who has been compelled to repeat the 
weighing of a somewhat complicate piece of apparatus, with 
an interval of several hours between, knows how many 
inaccuracies he is exposed to if he is compelled .to take into 
calculation the changes of temperature and pressure, and 


the moisture on the surfaceof the apparatus. After fighting 
all these difficulties, and frequently in vain, the experi- 


menter begins to mistrust every result that depends only on 
difference ia weight, and to prefer those methods whereby 
the substance to be estimated can be isolated, so that it can 
be seen and handled, weighed or measured, in a free state, 
and in its own natural condition. 

The classical experiments of Thenard, of Th. De Saus- 
sure, of Messrs. Boussingault, on the quantity of carbonic 
acid in the air, are well known to every one; they need only 
to be organized, repeated, and multiplied. 

J. Reiset, who has conducted a long and tedious series of 
experiments on this subject, has adopted a process that 
seems to offer every guarantee of accuracy. The air that fur- 
nishes the cérbonic acid is aspirated through the absorption 
apparatus by two aspirators of 600 liters capacity. The tem- 
perature and pressure of the airare carefully measured. The 
carbonic acid-is absorbed by ‘baryta water in three bulb 
apparatus. ‘The last bulb, which serves as a check to con- 
trol the operation, remains clear, and proves that no binox- 
ide of barium is formed. The baryta water used is titrated 
before und after the operation,'and from the difference is 
calculated the quantity of carbonate formed, and hence of 
the carbonic acid. ; 

These tedious experiments, which varied in duration from 
6 to 25, hours, require at least two days of continuous labor. 
They were repeated 193 times by Reiset in 1872, 78, and 779. 
They were made in still weather, and in violent winds and 
storms. The-air was taken at the sea shore, in the middle 
of the fields, on the level earth, during harvests, in the for- 
ests, and in Paris. Under such varied conditions, the quan- 
tity of carbonic-acid varied but little; the numbers obtained 
were bet'ween 2°94 and 3:1, which may be taken as a general 
average of the carbonic acid in the air. 

The quantity of carbonic acid in the free atmosphere is 
tolerably constant, which must necessarily be the case 
according to Schloesing’s proposed relation between the 
bicarbonate of lime in the sea and the carbonic acid in the 
air. The only cause that seems at all competent to change 
the geological quantity of carbonic acid in the atmosphere 
is the formation of fog. As the aqueous vapors condense, 
they collect the carbonic acid; and the foggy air, as a rule, 
is more heavily laden with this gas than ordinary air. 

It is not surprising that there is less carbonic acid in the 
air collected on clear summer days, in the midst of clover, 
etc., that is, in an active reducing furnace; if anything is 
surprising it is that the quantity of carbonic acid does not 
sink below 28. 

It is alsoa matter for surprise that in Paris, among so 
many sources of carbonic acid, the furnace fires, the respira- 
tion of men and animals, and the spontaneous decomposition 
and decay of organie substances, the quantity of carbonic 
acid does not exceed 3°5. : 

If, then, the great general mean of normal atmo- 
spleric carbonic acid deviates but little from 29 or 
3:0, it is not doubtful that under local conditions, in closed 
places, and under exceptional meteorological conditions, 
considerable variations may occur in these proportions. 
But these variations do not affect the general laws of the 
composition of the atmosphere. 

There are two entirely distinct points from which the 
measurement of the atmospheric carbonic acid may be con- 
templated. 

The first consists in considering it as a geological element 
which belongs to the gaseous envelope of the earth in gen- 
eral, and it leads us to express the general relation of car- 
bonic acid to the quantity of air, as about 3 volumes in 
10,000. 

The second, which relates to accidental and local pheno- 
mena, to the activity of man and beast, to the effect of fires 
and of decomposing organic matter, to volcanic emanations, 
and finally to the action of clouds and rain, permits us to 
recognize the changes which can occur in air exposed to the 
influences mentioned, and to a certain extent confined. 
Without denying that it is of interest from a meteorological 
and hygieuic standpoint, it does not take the same rank as 
the first. 

J. Reiset’s experiments, by their number, accuracy, the 
large volumes employed, and the interval of years that sepa- 
rate them, have definitely established two facts on which 
the earth’s history must depend; the first is, that the per- 
centage of carbonic acid in the air scarcely changes; the 
second, that it differs but little from z9%55 by volume. 

These results are fully confirmed by the results which 
were obtained by Franz Schulze, in Rostock, in 1868, ’69, 
"70, and *71. The averages which he got, with very small 
variation, were 2°8668 for 1869, 2°9052 for 1870, and 3:0126 
for 1871. 

More recently Muentz and Aubin have analyzed air col- 
lected on the plains near Paris, on the Pic du Midi, and on 
the top of Puy-de-Dome. Their results agree with those 
published by Reiset and Schulze. 

The grand average of carbonic oxide in the air seems tu 
be tolerably fixed; but after this starting point is estab- 
lished, it remains to study the variations that it is capable 
of, ny from local causes, which are of little importance, but 
from general causes connected with large movements of the 
air. Upon this study, which demands the co-operation of a 
definite number of observers stationed at different and dis- 
tant points of the earth, the experiments being made simul- 
taneously, and by comparavdle methods. 

M. Dumas called the attention of the Academy to this 
point, in connection with its mission of selecting suitable 
stations for observing the transit of Venus. The process 
and apparatus of Muentz and Aubin offer the means adapted 
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for making these experiments, and seem sufficient to solve 
the problem which science proposes, of determining the 
present quantity of carbonic acid in the air. 

If these experiments yield satisfactory results, as we have 
good reasons to believe they will, it is to be hoped that 
annual observations will be made in properly chosen places, 
so as to determine the variations which may possibly take 
place in the relative quantity of atmospheric carbonic acid 
during the coming century.—Compt. Rend., p. 589. 

[Although this proposition was made by a Frenchman to 
his fellow scientists, would it not be well for some Ameri- 
can to accept the challenge, and bring it before the coming 
meeting of the American Association for the Advancement 
of Science, in the hope that we too may contribute our mite 
of effort in the same direction ?—Ep. | ; 

a a 
About Earths. 

While chemistry was under the dominion of fancy and 
metaphysics, before the establishment of the maxim that 
facts are to precede and serve as the basis of all reasonings 
in natural science, it was imagined that all material sub- 
stances were resolvable into four simple bodies, viz., air, 
fire, water, and earth, which were hence called the four ele- 
ments. The two first were avowedly almost wholly un- 
known, most liquids were supposed to be modifications of 
the third, and the solid particles of bodies were attributed 
to the last. Earth in this extended sense was chiefly char- 
acterized by the properties of hardness and solidity, and 
was subdivided into various species, according to the sup- 
posed modifications that it underwent. Thus the class of 
combustible bodies was imagined to contain more or less of 
an inflammable earth, the various metals were considered as 
abounding with a metatlic or mercurial earth, and so on of 
the other great classes into which solids are divided. These 
several earths, however, were conSidered as only modifica- 
tions of the primitive elementary one. Modern chemistry, 
though it has retained the term in a much more restricted 
sense than it was applied formerly, has yet included under 
it a sufficiently heterogeneous assemblage of bodies, a con- 
siderable portion of which may much more properly be con- 
sidered as belonging to. the class of alkalies. 

The principal earths that are at present known are as fol- 
lows: Silex, zircon, alumina, glycine, yttria, barytes, stron- 
tian, lime, and magnesia. When purified by art from all 
foreign mixtures they agree in the following properties. 1, 
They are of a snow-white color; 2, are infusible by a very 
intense heat; 3, are not reducible to the metallic state by 
being heated in contact with combustible matter. Of these 
nine earths, however, the four last have all the properties of 
alkalies (whence indeed they have sometimes been called 
alkaline earths), not differing from potash or soda so much 
as these do from ammonia. If, therefore, we were to con- 
fine the term earth to the five first, this double advantage 
would accrue from the arrangement, that the two classes of 
alkalies and earths would each admit of a genuine chemical ' 
definition, which they both equally want at present. 

If such an arrangement were adopted, the remaining 
earths would be thus characterized: They are infusible 
and insoluble in water, and have neither taste nor smeil; 
they exhibit neither acid nor alkaline characters; they com- 
bine with acids and with alkalies either pure or carbonated; 
they have no action on metallic substances, and are incapa- 
ble of assuming the reguline form. 

A considerable stir was made many years ago in Hungary 
by the pretended metallization of several earths by MM. 
Reprecht and Tondi, till their experiments were repeated 
by Klaproth and others, and shown to be entirely fallacious. 
The chemists first mentioned took a small quantity of any 
earth—barytes, for example—and, having beaten it up with 
a little water and charcoal, smeared it on the inside of a 
Hessian crucible; the cavity was then filled with powdered 
charcoal, and at the top of all was placed a layer of bone 
ash; a cover being then luted on, the crucible was exposed 
for three-quarters of an hour to a blast furnace, in which it 
was heated almost to a state of pasty fusion. When the 
contents of the crucible were examined, the barytes was 
found in part melted with the earth of the crucible, and 
containing from two to four per cent of brittie metallic 
globules, which were supposed to have originated from a 
decomposition of part of the barytes. These globules, how- 
ever, on examination by Klaproth, proved to be nothing 
more than phosphuret of iron; the metallic part doubtless 
originating from the iron contaified in the earth of the 
crucible, and the phosphorus from the bone ash by means 
of the charcoal. That this is the true explanation of the 
appearance is evident from another experiment of Klaproth, 
in which he repeated the process of Ruprecht, only substi- 
tuting a porcelain for a Hessian crucible; but the earth of 
the crucible contained no iron, and there was not the slight- 
est appearance of metallic globules in the barytes which it 
contained. Further, the experiment was again repeated in 
a Hessian crucible, only leaving out the barytes, and the 
zlobules made their appearance as plentifully as when the 
barytes was present.— Glassware Reporter. 

ee 

A New Variety of Guass.—A chemist of Vienna has 
invented a glass which contains no silex, potash, soda, lime, 
or borax. In appearance it is equal to the common crystal, 
but more brilliant; it is transparent, white, and clear, and 
can becut and polished. It is insoluble in water, and is not 
attacked by fluoric acid, but it can be corroded by hydro 
chloric and nitric acid. When in a state of fusion it 
adheres to iron, bronze, and zinc, 
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IMPROVED PULVERIZER, 
'We give an engraving of the Thompson Patent Pulver- 


The mill in its construction is very simple and easily 
set up. Any wearing part can be replaced in one hour. 


izer, improved by Stephen P. M. Tasker, of the firm of The lower half of each screen frame is supplied with 


Morris, Tasker & Co., Lim., of Philadelphia. 
so changed by Mr. Tasker that nothing now remains of the 
original mill but the ball held between flexible disks. These 
improvements are the result of experiments made at the 
Pascal Iron Works and during a year and six months’ run 
at the mines. It is now perfected as a machine; and for the 
reduction of ores, etc., it stands, as we believe, unequaled. 
The efficient working of the mill cannot be realized unless 
it is seen in operation. 

As the motion is a simple rolling motion no foundations 
are necessary. The pedestals are supplied with screws for 
raising or lowering the journal-bearing boxes in the event of 
the mill being set out of plumb. 

In this mill centrifugal force is given to a loose ball. This 
is a principle which we believe has never been correctly 
applied before. The ball, B, is carried around the inner peri- 
phery of a steel shoe ring, C, by means of flexible disks, B, 
whose surfaces are chilled where they touch the ball to pre- 
vent wear. The disks are set up by means of nuts, I, on the 
shaft on the outside of the screen frames, and they are kept 
apart by a strong steel spring, E, between them on the shaft. 

‘The disks are carried by the clutches, which are fast to 
the shaft. On the sides-of the machine «are the screens, N. 
As the ore is fed in at the top by the automatic feed 
it drops into the mill, and, after being pulverized, is washed 
under the edges or rims of the disks, which have a clear- 
ance of one-eighth inch. All that is fine enough passes 


It has been) 


a door, which is hung on hinges, so that it can be raised and 
the mii] cleaned out while it is in operation, if necessary. 
It is not possible for rust gold to escape being brightened 
by the rubbing it receives while in the mill, and conse- 
quently caught. 

All parts of the mill are made very exact by templates, 
which assures a fit when extras are required at the mines. 
Another great point in the mill is its very low speed and 
small power required. The large mill, which reduces 60 
tons per day through a 60 mesh screen, and is really capable 
of doing much more, only requires 10 horse power, which 
drives it very easily, the speed of the shaft being but 190, 
while the ball makes about one-third less revolutions per 
minute. 

—_—_— + oe 
The Pit Dwellers of Yeso. 

Professor John Milne, of Tokio, recently read before the 
Asiatic Society of Japan a paper on the pit dwellers of the 
Island of Yeso. According to the Aino accounts this race 
lived in huts built over holes, and knew the art of pottery. 
Mr. Milne found and examined pits on a small island near 
Nemuro, the northeast port of Yeso, and among the Kurile 
Islands. Near them were found flint arrow heads and frag- 
ments of earthenware. The Japanese say that tbe pits, 
which are rectangular in shape, were inhabited by a race of 
Kohito, or dwarfs, which was exterminated by the Ainos. 
In the extreme north of the Kuriles Mr. Milne met with the 


Deleterious Effects of Boracie Acid. 

Since Dumas showed for the first time, now nearly twenty 
years ago, that borax had, like carbolic acid and other anti- 
septics, the property of preventing fermentation, it has 
formed part of several antiseptic mixtures of salts proposed 
by various inventors for the preservation of meat, fruits, 
vegetables, etc. Boracic acid has likewise come in for its 
share of patronage in this respect, and lately Professor 
Barth has brought forward a mixture of glycerine and bo- 
racic acid, which, according to his experiments, possesses the 
power of preserving various perishable substances in a 
remarkable manner. The same may be said of corrosive sub- 
limate, arsenious acid, and a quantity of other chemical pro- 
ducts which we should be sorry to see used to preserve arti- 
cles of diet in daily use. However small the quantity of 
these substances which may be used in order to exert the 
preservative effect, it is evident that by the daily consump- 
tion of substances so preserved, the animal economy absorbs 
in the long run a large amount, and in a longer or shorter 
interval the health is impaired. 

Such, according to Mr. Gade, is the case with boracte acid, 
as he states in a letter to the Times, which is reproduced in 
the British Medical Journal and other periodicals. Mr. 
Gade, while residing in Sweden, used boracic acid to pre- 
serve the milk supplied to his household from decomposi- 
tion. For some time no ill effects were noticed, but after 
using the milk for a short time two of his young children 
fell ill; they became languid and drowsy, and their appe- 
tite failed. This was at first attributed to the hot weather, 
during which the boracic acid had preserved the milk quite 


TASKER’S IMPROVED THOMPSON PULVERIZER. 


through the screen ; that which is too coarse is caught in 
the take-ups and forced back under the ball again until it is 
fine enough to pass through the screens. 

The fineness depends on the number of mesh of the screen 
and the quantity of water used; the more water used up 
toa certain quantity, the more pulp will be washed out. 
With very little water a less quantity will be done, but it will 
be very much finer. To give the mill all the water that can be 
used requires but 400 gallons per ton of pulverized ore. This 
compares very favorably with the amount of water used by 
the stamp mills in the Black Hills, where they must econo- 
mize water. They use 2,500 gallons per ton of ore. At the 
Rara Avis mine just enough water to carry the pulp over 
the plates was found to be all-sufficient. This mill, which 
has used the machine longest, is doing satisfactorily from 3 
to 4 tons per hour, with but little wear. 

There is no wear of note on any part of the mill ‘except 
on the ball and shoe ring. The latter is made of rolled 
steel, and will wear for several months. The ball is made 
of the very best cold blast charcoal iron, deeply chilled, 
which gives it a degree of hardness not exceeded by the best 
tool steel. The wear on the hall is very slight; at the rate of 
60 tons per day the ball will last from two to three months; 
in fact the total wear is not 20 per cent as much as on a 
stamp mill with an equal capacity. The amount of slimes 
made is but a very small percentage of that made by a stamp 
mill, and from the peculiar form of the pulp is more readily 
concentrated, as shown by actual workings on a very large 
scale. 


aborigines of these islands dwelling in huts built over pits, 
which were, in general appearance, identical with ‘the pits 
found further south. In Saghalin and Kamschatka also, 
certain tribes dwell in pits. The general couclusion to 
which the writer comes is that the modern representatives 
of the pit dwellers are the Kurilsky, and some of the inhabi- 
tants ef Saghalin and Kamschatka, who, like the Esquimo 
of the Atlantic seaboard, had in former times extended 
much further south. 

Several facts were also adduced to show that the shell 
heaps of Japan were of Aino formation. Mr. Milne sug- 
gested that the hairy Ainos were connected with the hairy 
Papuans, who at one time extended from their present home 
in the south in a continuous line through the Philippines 
to Japan. . Malay races invaded this line in the Philippines, 
so that all that remain of the aboriginal stock are the hairy 
Aeta. In: Formosa, Oshima, Satsuma, and other parts of 
Japan, links of the hairy, large-eyed, round-faced Aino type 
are still to be found. The modern Japanese invaded the 
line from the direction of Corea, and as they exterminated 
or drove the Aino toward the north, the Aino in his turn 
pressed upon the pit dwellers, who retreated to more north- 
ern regions, leaving behind him, as indications of his former 
presence, the pit-like depressions found in so many parts of 
Yeso. 

Driep buffalo meat and tongues, to the extent of 9,000 
pounds, which reached Springfield, Dakota, lately, was pro- 
nounced superior to dried beef. 
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sweet and pure; but it was soon traced to this article of diet, 
and a physician who was called in had no doubt of it, the 
boracic acid acting, he said, as an anodyne. The British 
Medical Journal, in its comments on this, while admitting 
that ‘‘ the action of boracic acid has not been much investi- 
gated,’’ nevertheless beldly asserts that ‘‘it cannot be a 
poison of much strength,” but as it is now a well known 
germicide, its effects on man cannot be inert. 

+ 

Statistics of Woolen Manufactures. 

The census statistics of woolen manufactures shows 2,684 
establishments of all kinds, giving employment to 160,998 
hands, who received in wages during the year $47, 180.618. 
The value of materials used was $164,114,799, and the value 
of the products was $267,699,504. Classified, the products 
were: Woolen goods, including blankets, all sorts of woolen 
dress goods, woolen yarn, and woolen rolls, $160,606,721; 
carpets, other than rag, $31,792,892; felt goods, $3,619,653; 
worsted goods, $33,549,942; wool hats, $8,516,569; hosiery 
and knit goods, including those mixed with cotton, 
$28, 618, 727. - 


~~» +9 +e 
THERE bave been imported into this city recently from 
Egypt 10,000 barrels of onions. This is said to be the first 
importation from that region; the gardens of the Bermudas 
and Portugal having hitherto supplied the deficiencies of 
our home fields. The Egyptian onions are said to keep 
better and longer than those of more western countries, giv- 
ing them especial value in ship supplies for long voyages. 
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JOHN SCOTT RUSSELL. 

The decease of this eminent engineer was recently an- 
nounced in the SCIENTIFIC AMERICAN. We now give a 
portrait. from the Jdustrated London News. He died in June 
last, at Ventnor, in the Isle of Wight, in the seventy-fifth 
year of hisage. He was born in the Vale of Clyde in the 
year 1808. 
of Natural Philosophy in Edinburgh, in 1832, Scott Russell, 
though then only twenty-four years of age, was elected to fill 
the vacancy temporarily. About thistime he commenced his 
famous researches into the nature of waves, with the view 
to improving the forms of vessels. His first paper on this 
subject was read before the British Association in 1885. He 
discovered during these researches the existence of the wave 


of translation, and developed the wave line system of con- | 


struction of ships, in connection with which his name is 
pow so widely known. 

The first vessel on the wave system was called the Wave, 
and was built in 1835. He succeeded in having his system 
employed in the construction of the new flect of the West 
India Royal Mail Company, and four of the largest and 


fastest of these vessels—viz., the Teviot, the Tay, the Clyde, | 


and the Tweed—were built and designed by himself. 

Mr. Russell was for many years known as a shipbuilder 
on the Thames. The most important work he ever con- 
structed was the Great Eastern steamship, which he con- 
tracted to build for a company of which the late Mr. Brunel 
was tbe engineer. The Great Eastern, whatever may have 


been her commercial failings, was undoubtedly a triumph, 


of technical skill. She was built on the wave line system 


On the death of Sir John Leslie, Professor | 


of shape, and was constructed on the longitudinal double | 


skin principle, which also was invented by Mr. Russell. It 
is not necessary now to refer to this ship in any detail. In 
spite of the recent advances made in the size of vessels, the 
Great Eastern, which was built more than a quarter of a 


century ago, remains much the largest ship in existence, as | 


also one of the strongest and lightest built in proportion to 
tonnage. The paddle engines and boilers of this vessel 
were also made and designed by Mr. Russell. He was one 
of the earliest and most active advocates of ironclad men- 
of-war. 


In early life he took a great interest in steam locomotion | 


on ordinary roads, and while at Greenock he constructed a 
steam coach which ran for some time successfully between 
Greenock and Paisley. The springs of this steam carriage, 
and the manner in which the machinery adapted itself to 
the inequalities of the road, were triumphs of ingenuity. 
His greatest engineering work was without doubt the vast 
dome of the Vienna Exhibition of 1873. This dome is, 
among roofs, what the Great Eastern is to ships, its clear 
span of 360 feet being by far the largest in the world. It 
will be probably the most enduring monument of its de- 
signer’s fame and ability. 
—=>-+- o> _____——_ 
MICROSCOPICAL EXAMINATION OF ICE. 


BY EPHKAIM CUTTER, NEW YORK, MEMBER PHILOSOPHICAL SOCIETY 


GREAT BRITAIN, ETC., ETC. 
PRELUDE. 


This paper is a report of an examination of the forms 
found in the water derived from the melting of ice used in| 


domestic consumption. The subject is 
one that is interesting, because ice is an 
article of commerce, and is extensively 
consumed in this country, 

Again, it is interesting as the notion 
prevails that water is purified by freez- 
ing, and hence can be used freely, even 
though it may come:from ponds or lakes 
whose waters are impure. How far this 
notion is sustained by chemical examina- 
tion is seen in the following extract: 

“The notion that ice purifies itself by 
the process of freezing is not based upon 
trustworthy scientific observation. On 
the contrary, it is utterly wrong in prin- 
ciple to take the ice for consumption, 
from any pond the water of which is so 
fouled as to be unfit for drinking pur- 
poses.” * 

Again, how far the notion of ice purify- 
ing itself by freezing is sustained by a 
morphological (morphos, form, logos, ac- 
count) examination may be gathered some- 
what from what follows, I say ‘‘some- 
what” advisedly, since the report simply 
relates to the specimens examined, and 
may be modified by subsequent examina- 
tions. So far as the results are positive, 
they are final as to the specimens ex- 
amined, but not as to specimens not ex- 
amined. Those must be judged by them- 
selves. The examinations reported here 
are microscopical,. and relate to objects 
not recognized by the unaided vision, 
which for distinction is now termed ma- 
croscopic (macros, large, and scopetn, to 
view); this includes ordinary vision. 


a bag made of fine twilled cotton, say three inches by one 
and one-half, and when the water is filtered down to the 
capacity of the bag, inverting the bag into a clean tumbler 
or goblet, then sopping it in the water in the goblet, and 
finally twisting the bag longitudinally. 

The filtrate thus obtained will give to the naked eye an 


idea of the amount of dirt found; and if the quantity of) 
dirt is like that obtained in the preparations for the follow- | 


ing observations, some surprise will be excited and evidence 
afforded to sustain those who are accustomed to filter drink- 
ing water into jars or bottles, and to cool it indirectly by 
placing said jars of water into arefrigerator. Indeed, Dr. 
Cuzner, the artist, will testify that ice enough to fill a gob- 
let has, when melted, produced foreign substances in quan- 
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tities incontestably evident before the microscopical exami- 
nation. Still, as will be seen in ice examined at Amherst, 
Mass , I found hardly any sediment. Hence, all ice is not 
to be pronounced impure, but rather the ground is to be 
taken that if some ice is quite free from dirt, the great ice 
companies should take pains to furnish only such ice for 
drinking purposes.* 

There is no doubt that ice exposed to the air after it has 
been taken from the water, especially in summer time, 
attracts dirt. 
Mr. A. J. Chace, of Boston, who cools and purifies air by 
ice aspiration. ast summer the writer placed at Weehaw- 
ken, N. J.; near 42d Street pier ferry, a simple apparatus 


Fig. 1—MICROSCOPICAL EXAMINATION OF ICE. 


This is seen in the refrigerating apparatus of- 


was placed ice. The top was loosely covered with oil 
‘cloth. The rationale was that the ice as it melted cooled 
the air, which was displaced through the side holes; then 
warm air would enter the crevices at the top, and thus a 
current would be formed, which, carrying with it the bodies 
found in the air, would then lodge on the ice by its sticki- 
ness during melting. 

In an exposure from 8 P.M. to 7 A.M. next day, the mass 
of ice nearly melted, and what was left was covered black 
with dirt; and the water from the melting was so loaded 
with sand and dirt, that I was unable to obtain the object of 
the aspiration, to wit, the detection of the so-called ague 
plants of thedistrict. So it seems that ice conveyed in open 
|carts on highways must attract more or less dirt that floats 
| in the atmosphere, and may explain the superabundance of 
| dirt in urban as compared witb suburban ice. 

It will be my aim to show what forms may have come 
_from the water, and what from the air. When large cakes 
of ice are black with interstitial dirt frozen into its sub- 
stance (as seen this summer on 8th Avenue), it needs no 
expert to point out presence. This report is intended to 
show something of the field for exploration that here is 
open to the student of food stuffs. It is not intended for 
alarm, nor for discredit of ice companies, for there is no 
doubt they use care and judgment in their business. Nor 
does it aim to exclude ice from use. It would simply try to 
regulate use by knowledge, so that exposure to filth may be 
avoided as much as possible. 

FIRST EXAMINATION. 

Ice said to be from Maine, from a New York ice com- 
pany. It was soft, cloudy, spongy, light, opaque. Mode 
of examination: A clean bag, one half inch by four inches, 
made of cotton cloth, was tied to the escape pipe of a refri- 
gerator—zinc lined, shelf at top—that had been washed and 
cleansed with filtered water. The filtrate of from thirty to 
forty pounds of ice was collected by inverting the detached 
hag into a clean goblet, then sopping the inverted bag in the 
filtrate, and wringing the bag also.. Power of microscope, 
one-fifth inch objective. Eye piece, one inch and balf inch, 
850 diameters. 

Fig. 1, drawn by Mr. Hotchkiss, from specimens: 1, 
Yeast; 2, bacteria; 8, pelomyxa; 4, difflugia; 5, yeast 
vegetating filaments; 6, mycelial filaments of red water fun- 
| gus; 7, dark red organic unknown body; 8, trachelomonas; 
9, astrionella formosa; 10, bast fibers; 11, ascus; 12, wool; 
13, spherotheca fungus; 14, decaying leaf; 15, difflugia 
unusual; 16, monad; 17, silica; 18, carbon; 19, feather 
barb; 20, difflugia globosa; 21, epithelia; 22, starch of 
corn, wheat, and potato; 23, egg of bryozoa; 24, dirt, de- 
bris, etc.; 25, abundant mycelial filaments; 26, actinophrys 
sol; 27, aneurcea monostylus; 28, bacillaria diatom.; 29, 
chitin; 30, closterium; 31, cotton fiber; 32, diatoma vulga- 
ris; 33, other diatomacee; 34, dinobryina sertularia; 35, 
eggs of entomostraca; 36, epidermis of wheat; 37, euglenia 
viridis; 38, gemiasma verdans; 39, hair of plants; 40, 
leaves of moss; 41, liber fibers; 42, lyngbya; 43, oscilla- 
toria; 44, pediastrum boryanum; 45, other pelomyxas; 46, 
| peridinium cinctum; 47, pitted ducts; 48, potato starch; 
| 49, protococcus; 50, rotifer; 51, scenedesmus quad.; 52, 
skeleton of leaves; 53, silk; 54, spiral tissues of leaf; 55, 

transverse woody fiber. Thirty-three of 
these objects belong to fresh water, and 
twenty-two to air as a medium of com- 
munication. At my request, Dr. G. B. 
Harriman, of Boston, examined this fil- 
trate, and found about two-thirds of the 
forms found in Boston ice by him, and 
reported farther on. 
DESCRIPTION OF CUT. (FIG. 1.) 

1. Yeast. This is the alcohol yeast of 
the yeast pot, torula cerevisix, the spores 
of which are everywhere present, ready 
to germinate if they have the opportunity. 
Its presence in ice is interesting. 

2. Bacteria. These are minute self- 
\ moving protoplasmic bodies. Some re- 
gard them as ultimate forms of life; 
| others that they are but the embryonal 
forms, seeds, or babies (as it were) of a 
vegetation, yet capable of immense repro- 
| duction by division, arranging themselves 
into masses, chains, etc., at will. In order 
to know what plants they belong to, cul- 
ture is necessary. It is possible that those 
in the cut may be the spores or seeds of 
the yeast plants, but it cannot be said with 


certainty. 
3. Pelomyxa. This means “mud mu- 
cus.” It is an animal classed with the 


rhizopod or root-footed protoplasmic ani- 
mals. They are very greedy, and eat 
much mud or dirt. The color in this case 
is dark amber, and may be mistaken for 
decaying vegetable matter. The writer 
regards them with suspicion, as contrib- 
uting when dead and decaying to cause 
the ‘‘cucumber” and fish oil taste that 


Should any doubt, it is easy to test the statements by| made of a common wooden water pail, with four half-| sometimes occurs in hydrant drinking waters, notably the 
taking domestic ice sufficient to fill an ordinary ice pitcher | inch holes bored in sides, two inches above the bottom; one 
which is clean. Melt and filter the water resulting through | inch higher was a shelf of oil cloth loosely fitted; on this 


+ Seventh annual report, Massachusetts State Board of ‘Health, 1876. 


Prof, A. H, Nichols, chemist, Massachusetts Institute Technology, Bos- | inspect the bottom of an ice pitcher inside, after it has been used freely 
for drink. 


ton. 
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Cochituate. 

4, These are portions of difflugia (Latin, digiwo, to flow); 
these are like number 3, only they have the property of 
building over themselves a covering made of particles of . 
sand glued together so as to protect their structural proto 


72 Scientific American. [Jury 29, 1882. 


plasmic bodies. Lately, the writer saw a difflugia cratera, | unfrequently in the drinking waters of our cities and towns. | found, as some could not be classified or named by the 
whose shell had been broken on one side. The cilia that|It corresponds to the ‘‘ winter egg” of entomostraca. It| writer. It may be of interest to add that the melted filtered 
were usually seen at the natural opening were seen to be|forms one of the four modes of reproduction which Smith | water from this specimen was quite black and dirty looking 
active at the artificial opening. ‘The contour of the hole| distinguishes: First, eggs from spermatozoa; second, from| to the naked eye, and that the examination of this specimen 
changed under view from circular to a narrower one, form-|internal development (this very one); third, external buds;|shows impurities, both from bodies that float in, or are 
ing a segment of the first; showing an action of repair; sud-| fourth, brown bodies in empty eggs. This particular egg is | blown through the intervention of, the air; and, also, those 
denly there was a gush of found in the water of 
protoplasmic jelly, and _ the ponds and lakes, and 
i 


the animal was dead, dy- ee that are used for drinking 
/t Tana 
4 ho, 
Cry 


ing in its efforts of recon- purposes. So far as it 
& 


struction! goes, the examination 
5. Yeast filaments, such favors the cooling of 
as are seen in fluids where drinking water by indi- 
air has access. rect contact with ice asa 
6. Mycelial filaments of cooling agent, or by set- 
a red fungus, found com- ting the filtered water in 
monly in Horn Pond, a refrigerator. How far 
Woburn, Mass.; also at the things named are in- 
Cambridge. Name not jurious has not yet been 
known to writer. settled. It is a problem 
7. Is a curious dark red that may well attract the 
tubular body, fragments attention of those inter- 
of which I have often ested in the department 
seen in hydrant drinking of public medicine, 
waters. Its fracture is though there is no doubt 
glassy. It is an animal that drinking water is 
substance probably, and more potable without 
this is the best specimen them. 
I have seen. SECOND EXAMINATION. 
8. Trachelomonas. Ice from a New York 
These are by Ehrenberg Company. A common 
claimed as infusoria. Fig. 2. Fig. 3.—One inch objective. silver ice pitcher, porce- 
They are very abundant lain lined, was cleaned 
in bydrant waters at all seasons of the year. The specimen|seen to have an oval opening, whence the contents have | with filtered Croton water and filled with broken ice, source 
here is dead, but the living individual moves its curious long| been hatched or destroyed. It has been traced to a| unknown, clear, compact, solid, diaphanous, and pure lvok- 
flagelliform filaments, by means of which it gracefully pro-| single polyp. Usually, the animals live in a colony,jing. This was allowed to melt. One quart of water 
pels itself in any direction at will. and are met with in fresh water on stones, sticks, sides of | resulted, and.was filtered as before, and examined with 
9. Astrionella formosa. A beautiful, very common dia-|flumes, and free. I have seen colonies of these bryozoa in| following results: : 


Fig. 6. 


tom, that arranges itself iato forms like the spokes of a/| masses as big as a bushel basket, hanging on and covering| 1, Bacteria; 2, bast fiber; 8, broken down tegument and 
wheel. Three spokes only are here given; usually, twelve. | the perpendicular boards of a flume. In the present case levanetanue of Tenves: 4 eauls 5 closterium lunare, dead; 6 
This power of self-symmetrical arrangement is surprising | the egg is nearly as large as the animal in a state of rest. collection of liber Abers: 7%, palluction: of mycelial Alnmenbay 
and mysterious. ; Its detection shows decidedly the presence of animal life in| 8, dirt abundant; 9, 2 desmid, penium; 10, difflugia globosa: 

10. Bast or linen fiber. This probably came from some | ice 11, euglypha; 12, exuvium; 18, res of the fresh aaiar 
table cloth, towel, o1 polyzoa above named, 
clothing. unhatched; 14, euglypha 


11. ae a i an as- cristata; 15, foot stocks 
cus or theca of a fungus, of vorticells, twenty-five 


which is a part of a fruc- in number; 16, fiber of 
tification of the fungus, wool colored De: 17, 
and also found in lichens. fungus filament; 18 glu- 
te eae well -de- ten cells, Wheat, 19, gro- 
veloped. mia, dead; 20, Danues 
ene : ae 21, large paramecia; 22, 
leptothrix; 28, long vege- 
ae ene eee table hair; 24, linen fiber 
Spee is is found in Sees in a ae of 
ae. ecaying vegetable sub- 
ie oe be Cae stance; 25, large double | 
ane y g body, probably eggs, but 
16 ‘An isolated infuso- Pe ae 
oo F : nostoc; 27, membrum dis- 
pee eee aa in hy- jectum of a large entomo- 
: Nivesee rane straca; 28, pelomyxa; 29, 
a eee ene potato starch; 30, portion 
ae ee an of a leaf with chlorophyl 
See alee me attached, color unchang. 
ee ed; 81, Been shell y 
sa. a cyprus; 88, suppose 
a1. Epithelia; probably Fig. bie oF an eens 
animal. These are sus- 34, vorticell, dead; 35, 
picious organisms. See New York Medécal Record, April8,| 24. Dért. This is hard to picture, but should have a place| vegetable hairs; 36, worm; 37. wheat starch; 38 yeast, 
1882. They.are parts of the investing covering of all por-|in this report, though it has been defined as “matter out Twenty of these objects are auudiie the rest come by 
tions of the human body, inside and out. of place.” means of air. 
22. Starch grains: X, corn or maize;.Y, potato; W,| Of the remaining thirty-one things named, six are animal THIRD EXAMINATION. 
wheat. ? or animal substances, the rest are vegetable or vegetable| Same as preceding, with more iceoflikekind. 1, Amceba; 
x8, This is the egg of a bryozoa or polyzoa, found not | substances, They do not include the whole of objects 12 bacteria; 8, corn starch; 4, cotton tiber; 5, chitin; 6, claw 
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of water spider; 7, dirt; 8, daphne claws; 9, epithelium, ani- 
mal and vegetable; 10, gromia; 11, gemiasma; 12, humus; 
18, linen fiber; 14, potato starch; 15,. pelomyxa; 16, paren- 


chyma of leaf; 17, portion of a red water fungus; 18, piece | 


of a red cranberry skin; 19, protococcus, probably gemiasma; 
20, silica; 21, silk fiber; 22, vegetable hair; 23, wheat starch; 
24, wheat gluten cells; 25, yeast. Ten of these objects 
come from water. 

FOURTH EXAMINATION. 


G. B. Harriman, D.D.S., of Boston, Mass., my associate, 
reports as found in the melted water of one cake of ice, Bos- 
ton Highlands: 1, acanthodinium, with clusters of twelve 
spiral cells separated in all directions; 2, botridium cells; 3, 
closterium; 4, chlorococcus; 5, cotton fiber; 6, cryptomonas 
lenticularis; 7, claws of insects; 8, decaying leaves; 9, dust 
and excrementitious matters; 10, difflugia, dead, several 
varieties; 11, daphne claws; 12, epithelial scales, human; 
18, fish scales, 14, fungi and spores; 15, humus; 16, hairs 
of various animals; 17, linen fiver; 18, large masses of de- 
caying vegetable substances; 19, navicula; 20, nebalia; 21, 
peridinium cinctum; 22, peredinium spiniferum; 23, starch; 
24, vorticella, two joined together; 25, wood fiber of various 
kinds; 26, yeast. 

FIFTH EXAMINATION: 


Ice from Amherst, Mass., furnished by Mr. C. H. Kel- 
logg. Specimen taken from his cream cooler, and thor- 
oughly washed. This showed but little morphological 
impurity beyond epithelia, animal and vegetable. From 
statements made by Mr. Kellogg, this ice was probably 
chemically contaminated by a paper mill. 


SIXTH EXAMINATION. 


Ice from Horn Pond, Woburn, Mass. This presented 
considerable lightish colored deposit, in which a few animal 
and vegetable forms were found, but was mainly made up 
of epithelia and amorphous dirt. The result was unex- 
pected, as unfiltered Horn Pond water is rich in forms of 
life. 

SEVENTH EXAMINATION. 


Ice from New Haven, Conn. This specimen was quite 


free from forms of life. 


EIGHTH EXAMINATION. 


Ice from a provision store, July 13. 1, Ameba, alive; 
2, bacteria; 3, coelastrum sphericum; 4, chlorococcus; 5, 
diatoma vulgaris; 6, epithelia; 7, linen fiber; 8, monads; 
9, monostylus aneurcea; 10, mass of carbon; 11, nostoc; 12, 
one gonidia of celastrum sphericum; 18, protococcus; 14, 
scenedesmus obliquus; 15, scenedesmus quadricauda; 16, 
starch grain; 17, staurastrum; 18, tabellaria; 19, tetro- 
spore; 20, trachelomonas; 21, vegetable epithelium collec- 
tion; 22, young closterium. 


FIGURE 2. 

Forms found in ice used in New York. Drawn by Dr. 
A. T. Cuzner, Peekskill. 

a. Tabellaria.—A diatom found commonly in all surface 
drinking water. They have the power to arrange in rows, 
and the specimen in the cut has fifteen individuals in one 
aggregation, which is a small one. Diatoms are regarded as 
plants by the majority of observers. A good deal of diffi- 
culty arises from trying to measure things with the lines and 
plummets of past time, when the things in question were 
absolutely unknown, and hence could not be properly named 
at the date when the word ‘‘plant” was invented. As 
knowledge increases names must be changed. The diatoms 
are generally regarded as innocent, though some observers 
take the opposite ground. 

b. Epithelia. These are probably human, washed into the 
water and frozen into theice. They are constantly thrown 
off in washing, sputa, and the excretions of the body. They 
are also found on all other vertebrate animals and on vege- 
tables. 

c. Is spiral tissue from some leaf, probably. 

d. Is a gromia—a rhizopod—animal. 

e. Is potato starch more highly magnified than in Fig. 1. 
It is somewhat remarkable how long a time starch will exist 
unchanged in shape and form in pond waters. 

Sf. Wheat starch cooked. 

g. Wheat starch uncooked. 

A. corn starch. 

7. Yeast. 

j. Bacilli, vibriones, bacteria. 

k. Astrionella formosa. 

i. Monad. 

m. Three alge ranged side by side, green chlorophy] col- 
lected at extremities. 

n. Chitin. 

o, Sporangia fungus. 

pand g. Pelomyxas. 

FIGURE 3.—(CUZNER). 


Forms found in ice water, New York. 

a, a’, Carapaces of entomostraca. 

b. Tegument of wheat. 

c. Synhedra, a diatom. 

ad. Mass of dirt, dédris, etc. 

e. Leaf of moss. 

The other objects are portions of decayed leaves. 


FIGURE 4.—(CUZNER). 
One inch objective. Ice water forms. 


d. Portion of limb from a water spider, 
¢ A sphagnum leaf entire. 


f. Portion of another sphagnum (moss), leaf with reticula- 
tion shown. 
g. Spined vegetable tissue. 


FIGURE 5. 
Portion of tree leaf with parenchymatous chlorophyll. 
This was drawn from a solar projection by Dr. Cuzner. It 
shows how the process of decay was averted by freezing. 


FIGURE 6.—(CUZNER). 

Mycelial filaments of a vinegar yeast found in connection 
with melting ice. At the bottom are the embryonal spores of 
the yeast. 

This shows what happens when ice water is allowed to 
stand exposed to the action of the air. A long, dirty, gray- 
ish, gelatinous ribbon, half an inch wide and about one- 
eighth inch thick, appeared to be a mass of what is called 
“the mother of vinegar.” The cut gives the appearances 
under the microscope. The significance shows what is the 
full development of some of the embryonal forms of life 
found in ice water when subjected to conditions that are 
present in refrigerators. 

FIGURE 7.—(CUZNER). 

Forms from Boston ice. (Not from Dr. Harriman’s speci- 
men.) 

a. Epilobium montanum—pollen. 

b. Diatom. 

Melosira. 

. Pavement epithelia. 
Diatom vulgare. 
Starch. 

. Alcohol yeast 

. Protococcus, 
Scenedesmus quadricauda. 

j. Parenchyma of wheat. 

The numerous objects in this field are monads that de- 
veloped in large ‘numbers in the specimen kept for a few 
days, as might be expected. 


FIGURE 8.—(CUZNER). 
Objects found in ice waier. 
. Cotton fiber. 
Silk fibers. 
. Bast fiber frayed by maceration. 
Wool. 
. Pelomyxa. 
. Starch. (This is common.) 
. Epithelia pavement. 
, % Curious alge, sometimes crooked like an oxhorn, 
allied to ankistrodesmus falcatus. 


Five specimens. 


eS SPawsras 
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MECHANICAL INVENTIONS, 
Motor and Thrasher Connection. 
We give an engraving of a novel device for connecting 
motors and thrashers, which consists of a jack, tumbling 


rod, and belt, so arranged tbat the motor may be placed at 
any desired distance from the thrasher and a short belt may 
be used. C isa jack formed of two X-shaped side frames 
connected by 
rounds, and having 
bearings’ secured 
in their upper an- 
}gles in which the 
jjournals of the 
wheel, D, revolve. 
Around this wheel 
passes a belt which 
also passes around 
the band wheel of 
the engine. The jack is supported against the pull of the 
belt by two braces, the ends of which rest in the side 
angles of the frame. The outer end of one of the braces 
rests against the bearings of the band wheel, and the outer 
end of the other rests against the rear wheel of the engine. 
These braces formall the support that the jack needs. One 
of the journals of the wheel, D, projects toward and is 
squared to fit into the square socket of a tumbling rod, that 
is connected at its other end to the journal of a thrashing 
cylinder. This device has been patented by Mr. Cyrus 
Stine, of McVeytown, Pa. 


Apparatus for Drawing and Replacing Boiler Tubes, 

The removal of a defective flue from a_ boiler is a labori- 
ous operation when the appliances generally employed are 
used. Messrs. Lorenzo W. Denney and Albert C. John- 
son, of Wilmington, Del., have lately patented a device by 
which the labor and time employed for this purpose are ma- 
terially lessened; the device is shown in the annexed cut. 
Ais a yoke having a central aperture that passes freely 
over a boiler tube, and through the sides of which a set 
screw is tapped. Screwsare fitted through threaded aper- 
tures in the ends of the yoke, A, upon which are formed 
squared heads by which the screws are turned. At the 
lower ends of the screws is a block having a central aper- 


ture corresponding to the aperture in yoke, A, and is formed 
with steps for receiving the ends of the screws, <A starting 
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plug that enters the tubes and has a shoulder to take against 
their ends, also has a hole at its smaller end for connecting a 
chain that will pass through the tube and be secured to the 
yoke, A. In use the block atthe end of the screws is placed 
against the boiler head, with its aperture over the tube to be 
drawn, a chain from the yoke, A, is passed through the 
tube and secured to the starting plug, and the screws being 
turned, the tube is started, and when it is drawn far enough 
to receive the yoke, A, the chain and plug are removed and 
the yoke clamped to the tube by the set screw, and the 
screws operated as before. This operation isreversed to 
replace a tube, 


Seed Planter. 

Mr. John W. Bunch, of Commercial Point, O., has pa- 
tented a simple and effective mechanism for operating the 
seed dropping ‘slide of a planter from the transporting 
wheels, and also to hold the wheels from revolving when 
turning and when adjusting the machine to bring the cross 
rows in line. In the accompanying cut, A is the frame of 
an ordinary seed planter, and B the transporting wheels, 
which are rigidly secured to the axle of the planter, the 
wheels carrying the 
axle in their revo- 
lution. The axle 
revolves in bearings 
in blocks adjusta- 
bly secured to the 
side bars of the 
frame, A, by bolts. 
To the rim of each 
wheel are firmly at- 
tached directly op- 
posite to each other, 
blocks, F, thatare designed to mark the hills and operate 
the seed dropping mechanism. The inner end of one block 
of each wheel is rounded and secured to the wheels in such 
positions that when the block with a rounded end of one 
wheel is in contact with the ground the corresponding block 
of the other wheel will be at itstop. To the lower side of 
across bar of the frame, A, is pivoted a bar, onthe ends of 
which are cranks, H. The rear arms of the cranks are in 
such positions that they will be struck successively by the 
rounded ends of the blocks, F. The forward ends of the 
cranks are connected in such a manner to the seed drop- 
ping slide by this construction that when they are struck 
successively by the rounded blocks, F, the dropping slide 
will be moved so that seed will be dropped at each half 
revolution of the wheels. By a lever under the control of 
the driver, the wheels are prevented from revolving when 
turning around at the ends of ‘the rows. 


| 


a 
MISCELLANEOUS INVENTIONS. 
Hot and Cold Water Faucet. 
Mr. John H. Seabury, of Hempstead, N. Y., has recently 
patented a simple and efficient water faucet, from which 


hot or cold water may be 
drawn separately, or both 
may be drawn at the same 
time. The barrel of the fau- 
cet is made tapering, to form 
a seat for the plug, which is 
held in the ordinary way. 
The plug has the usual han- 
dle, and has also a dial on 
the plug for indicating the 
character of the water dis- 
charged, that is, hot, cold, 
hot and cold, and for indicating when the faucet is closed. 
The barrel is provided at one side with inlet open- 
lings for hot and cold water, that are connected 
respectively with suitable supply’ pipes, and at the 
opposite side is an elongated general delivery passage to the 
inner end of the discharge nozzle, which is correspondingly 
elongated. The plug is made with a transverse passage 
through it to connect the cold water inlet with the nozzle, 


and it also has a passage having tbree terminal openings 

that correspond with marks on the dial for the hot water. 

This faucet is readily operated to deliver either hot or cold 

water, or both ata time, and with the taper form of the 

plug and its seat, may readily be kept tight, and the pas- 

sages in the plug being mainly transverse are easily made. 
Billiard Cue Cutter. 

Mr. Patrick Ryan, of New York city, has patented a new 
device for making a true cul on the ends of billiard cues. 
In the accompanying engraving A, is a sleeve provided with 
a clamping screw, and it also has a flange on its forwardend. 
|Bis a stock that is swiv- 
eled to the sleeve and car- 
ries a hinged knife, and a 
recess in front of the open- 
ing in the sleeve, A, forms 
a continuous passage 
through the shell to the 
outer edge of the stock. 
D is a knife-arm secured 
upon the stock and channeled to inclose the neck of the 
shell; The upward movement of the knife-arm is limited 
by a stop, and the face of the block is madesquare and forms 
an abutment and guide, so that the knife will always move 
in a plane exactly at right angles to the sleeve, A, in which 
the cue is placed and securely held for trimming, 
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ENGINEERING INVENTIONS. 


A cheap and efficient device for expanding | 
the ends of boiJer tubes has been patented by Messrs. 
Joseph T. & William H. H. Griscom, of Nashville, 
Tenn. Rollers reduced in size to form a head at the 
end are held in radial slots in circular plates, and can be 
moved out or in radially from the central opening, which ; 
passes entirely through the expander. The rollers , 
being inserted in the tube to be expanded, a tapering 
mandrel is passed through the central opening of the 
expander, and is operate@ by a hand lever for turning 
the device around in the end of the tube and expand- ; 
ing it. 

An ingenious car coupling has been pa- 
tented by Mr. Leander King, of Georgetown, O. . The 
draw bar and draw head are attached to the carin the 
usual way. Thecoupling pin isconnected by a pin toa 
clevis hinged to the top barcf a stirrup, and the side 
bars of the stirrup are hinged near their upper ends to 
arod which works in bearings on the end of the car 
body, the stirrup and coupling pin being raised and 
lowered by turning the rod. The lower ends of the 
side barsof the stirrup are pivoted to the inner ends 
of barswhich arehinged tothe under side of the timbers 
that support the drawhead. Their outer ends are 
beveled and supported on an inclined plate that guides 
the coupling link into the mouth of the drawhead. 

A novel car coupling bas been patented by 
Mr. Ferdinand J. Blanke, of Whitewater. Wis. In the 
drawhead of the car is a ciutch composed of two arms, 
having central projections through which an ordinary 
coupling pin passes, pivoting them and forming the 
connecting clutch. Between their rear ends is a spring 
that throws them apart and closes the front ends. 
The front end of each arm is in the form of acatch, one 
arm having a projection that corresponds with an open- 
ing in the other. In practice, the clutch is inserted in! 
one drawhead and a coupling pin of the usual construc- 
tionis inserted in the drawhead of the car to be coupled, 
andthecars are closed together, when the front ends of 
theclutch will be opened by the coupling pin of the carto 
be coupled, and after the heads pass the pin they are 
closed by the springs at their ends. 

A machine of novel construction for grind- 
ingand pulverizingrock has lately been patented by 
Mr. Jacob Hause, of Chewsville, Md. The outer faces | 
of the ends of the frame of the machine have bearings 
for the shafts of the rolls. There are grooved rolls in ! 
the upper part of the frame tor crushing the larger 
lumps of stone, and velow these are rolis with smooth 
surfaces for pulverizing the material. The shafts of 
all the rolls are horizontal. The axes of two crushing | 
and two pulverizing roils are in the same vertica! plane, 
and the axes of one crushing roll and two of the pul- | 
verizing rollers on one side of the machine are in the | 
same vertical plane. Each roll on one side is arranged ; 
to work against two rolls on the opposite side of the | 
machine, so as to increase the crushing and pulverizing , 
effect. 


a So’ 
MECHANICAL INVENTIONS. 


A hinge by which gates or doors are closed : 
automatica!ly from either direction has been patented | 
by Mr. Ezra Ale, of Altoona, Pa. A plate adapted to | 
beattached to a door frame has two jaws projecting 
from its flat surface, and between these is passed a cor- : 
responding jaw that is attached to the edge of a hinge 
plate made to receive the edge of a door. A pintle passes 
through the jaws to form a hinge. A tubular casing | 
projects from the rear surface of the hinge plate on the 
door frame, and contains a spiral spring, one end of 
which rests against the hinge plate, and to the other 
end is attached an eye bolt. To the eye of the bolt is 
secured the ends of chains that pass out through a! 
transverse slot in the hinge plate and are secured to the 
sides of the opposing hinge. When the door is moved 
either way the spring is compressed, and if the door is | 
released the spring closes it. 

Mr. Hiram McIlroy, of Poplar Ridge, : 
N. Y., has patented an invention by which the runners 
of hob sleighs adapt themselves to an uneven roadway. | 
The sides of the sleighs areseparate and-are secured to 
the outer ends of tubes, and between the tubes and the | 
raves of the sleigh are bearing blocks, the whole being | 
connected and held by a clip. The tubes of each bob | 
are held in place by a rod which passes through them 
and has nutsat each end. This rod also passes through 
lugs on the bolster plate, and is strengthened by braces 
that extend from its center tothe forward ends of the 
raves. Tothe rear ends of blocks placed on top of and 
at right angles to the bolsters, half elliptic springs 
are attached at their centers, while their ends rest on | 
the rear ends of the raves to hold the sleighs flat to the ; 
ground, At the rear sleigh the box rests on these blocks 
at the forward sleigh on a fifth wheel praced on the. 
blocks. | 


——_———tp-0--@ 
AGRICULTURAL INVENTIONS, 


An improved sulky cultivator has been pa- 
tented by JohniW. Rockafellow, of Stockton, N. J. The 


| cultivator axle is bent in U form, and to its center the 


tongue is attached. The lowerendsof the axleare bent 
to the rearward, so that the cultivator balances on its 
wheels, when the plows are raised from the ground. 
Triangular frames, resting at their lower ends on the 
ground, are suspended from the axle and tongue by 


' rods, and regulate the plows for depth of work. To 


these frames the forward parts of the plow beams are 
vigidly attached, and on the upper side of the frames are 
crosshead plates, to which auxiliary plow beams are 
attached, that may be adjusted laterally. The plow 
frame may be raised and attached to the rear end of the 
tongue to support the plows from the ground in turning 
or passing from place to place. 


8 
MISCELLANEOUS INVENTIONS. 


Mr. Frank T. Knauss, of Scranton, Pa., 
has patented an improved device for attaching the legs 
of tables to their frames. The rails of the tabie are 
attached to a metallic corner piece by bolts or screws, 
and the leg of the table is secured to the corner piece 
by a bolt which passes through the corner piece and leg, 
and receives a thumb nut onits innerend. The leg is 
slotted in its upper end so as to be slipped upon the 
bolt without entirely removing the nut from the bolt. 
The corner piece will be cast with a lug which enters 
the slot when the leg is in place and holds it steady. 


Mr. George P. Cole, of Johnstown, N. Y., 
has recently patented an improved manner of attaching 
sweat pads to horse collars. In the usual method of 
securing pads to collars, by stitching through the pad, 
and the thin web between the rim and the body of the 
collar, the thread soon rots and leavesthe pad loose. The 
inventor cords the edge of the pad with wire, and in- 
serts back of the wire, wire staples, which are passed 
through the thin web of the collar, and clinched at their 
ends, securing them firmly. The upper end of the wire 
is also passed through the collar and clinched, and on 
its lower end a Joop is formed through which a staple is 
passed to secure it to the collar. 

A simple and effective fire escape bas been 
patented by Mr. Frank P. Fish, of New York city. It 
is a ladder made of two semi-cylindrical sides, hinged 
together by suitable rods, and extending from near the 
ground to the cornice of the building. One of the pieces 
is secured to the wall by staples, and the other is left 
free to swing outward upon the hinged rounds. For 
folding the ladder a smal) wire cable is attached to the 
top of the movable side and extends over a pulley, and 


i has secured to its outer end a counter balance weight. 


The cable is placed so that it msy be reached from 
every story to release the movable ladder, and it is pro- 
vided with projections that strike the levers of alarm 
bells at every story as it is carried up by the fall of the 
ladder. The ladder is held in position by suitable de- 
vices when it is closed. 

Mr. Henry A. Tobey, of Dayton, O., has 
patented a register for air flues that prevents liquid and 
solid filth from being thrown into the flue. The bottom 
of the register inclines upward from its forward edge, so 
that any fluid thrown into it will flow out at the front. 
The back of the register is formed of slats, secured to its 
side walls, each upper slat being further forward than 
the preceding one, and overlap each other at such a dis- 
tance apart that they may be easily cleaned. With this 
construction it will be impossible for filth to get from 
the register to the air flue. The front of the register is 
closed by a grate, secured by a lock. This register is 
especially designed for insane asylums, prisons, and 
infirmaries. 


Mr. Phillip Hufeland, of New York city, 


has recently patented an elastic metal clasp for holding 
the covers of an album closed. A bent plateis fastened 
on the edge of the cover of an album, and to this plate 
arod is pivoted that is provided with two tubular pro- 
jections open at their outer ends. A U-shaped loop is 
surrounded bya coiled spring, and the ends of the spring 
are passed into the tubular projections and soldered, 
forming a bow or Joop. When the album is closed the 
outer end of the Joop formed by the spiral spring is 
drawn outward, and the spring is stretched, permitting 
it to pass over a headed stud on the opposite cover, and 
when the spring is released it presses against tbe stud 
and locks the two covers of the album. 


Mr. William H. Hill, of New York city, 


' has patented a combined horse collar and breast band, 


the breast band being attached to and extending down 
from the ends of the collar, so as to fit tightly against 
the animal’s breast, and is provided at its ends with trace 
buckles and Joops, and near its top with terrets for the 
reins. The breast-band is cut in such a manner that it 
inclines downward slightly from the ends of the collar, 
and fits close to the breast. It will not chafe or cut as a 
straight band does, and with this device the strain is 
distributed equally over the collar and the pad. 


Shears specially adapted for cutting or 
picking grapes and flowers have been patented by Mr. 
John Sager, of Thamesville. Can. The jaws of the 
shears are made concave on their cutting edges, ard , 
upon the pivot which joins the parts together is placed 
a finger which extends along and a little below the cut- , 
ting edge of the lower jaw. This finger has a spring ex- | 
tension along the arm of the jaw and is riveted to it. | 
The edge of the finger is made flat, as is also the edge of ; 
the opposing blade. The blade with the finger forms a ' 
clamping device, by which the grapes or flowers, after | 
being severed,will be firmly held. 

Acorn planter which insures the planting | 
of the hills at uniform distances, whether the ground is | 
uneven or level. has been patented by Mr. Alfred A. | 
McIntosh, of Lincoln, Neb. The frame, channel open- 
ing runners, seed boxes, and dropping slides, are of the | 
usual construction, To the ends of an axle are secured . 
wheels made with eight. spokes, and to the outer ends f 
of the spokes are attached cross-heads to mark the , 
gtound, and spikes to revolve the wheels and axle. By : 
a suitably arranged system of cams and levers, in con- | 
nection with the wheels and axle. the seed dropping 
devices placed over the rear of the channel runners are 
operated. Thespokes of the wheels are made adjusta- 
ble in their length to make the wheels larger and 
increase the distance between the hills. 


An improvement in corkscrews has been 
patented by Mr. Harry L. Perryman, of Lincoln, Neb. 
To the middle of the handle is attached a tube that has 
longitudinal slots opposite each other. Near the upper 
end of the shank of the corkscrew are studs fitting in 
the slots of the tube and guiding it in its reciprocations 
on the shank, and also acting as stops in its upward and 
downward movement. In use the screw is inserted into 
the cork and the handle pressed down, when a rapid 
pull is given to the handle, and the tube moves up the 
shank until the studs strike the lower end of the slots, 
imparting a sudden jerk to the screw and cork. 

Mr. Elias) Edwards, of Remus, Miss., has 
Jately patented an improvement in four wheeled veloci- 
pedes, The vehicle has the usual wheels, axles, and 
springs, and upon the springs there is a cross bar upon 
which are placed the ends of curved parallel side pieces 
extending beyond the bars and held together at their 
forward ends by a crosspiece. In this cross piece, and 
in that portion of the reach in front of the forward 
axle, is journaled a vertical shaft to which is secured 
suitable gearing and a lever which reaches back to the 
rider’s knees, for guiding the vehicle. The hubs of the 
rear wheeis have ratchets and pawls secured to them, 
and rocking levers carry the pawls to propel the vehicle 
forward. The vehicle may be propelled either by the 
hands or feet alone, or by both hands andfeet. Bya 


peculiar arrangement rods attached to the spokes are 
forced dowr to engage with the earth and prevent any 
slipping of wheels. 

A device for cutting button holes of differ- 
ent sizes has recently been patented by Messrs. 
Charles C. B. Carlton and Heman W. Clapp, both ef 
Springfield, Mass. The device consists of a revolving 
plate, having on its periphery a number of cutting blades 
of different width, and in its center a hole for a pivot 
upon whieh it revolves between the branches of a 
forked shank, to whichis attached a suitable handle, 
Tothe shank near the handle is secured one endof a 
flat spring, the other end of which is provided with a 
stud that works through a hole in a branch of the forked 
shank, and a spring catch engages with a series of holes 
in the revolving plate. A lever attached to the shank 
raises the spring and stud to allow the plate to revolve. 

A ladder adapted to be used as an exten- 
sionor step ladder has been patented by Mr. Winfield 
S. Thomas, of East Dixfield, Me. The ladder is of the 
usual construction of side pieces and rounds, and is 
made in two sections, the side pieces converging to a 
point at the top. A spike is inserted in the end of the 
top section, for better security when this section is nsed 
as brace for the lower section. The top section is 
pivoted at its lower ends to the lower section by a rod 
on which it turns when shifted from the extension to 
thestep ladder. Notches are made in the upper endsof 
the side bars of the bottom section. into which a rod, 
that passes through the lower part of the top section, 
drops and forms a locking device when the parts are 
connected for an extension ladder. Toone of the side 
bars of the lower section an adjustable extension foot 
is attached for use upon uneven ground. 

An invention that provides a means for pro- 
tecting the bristles of hair, bath, and other brushes 
from injury by water, has been patented by Mr, Louis 
Yvon, of Brooklyn, N. Y. The stock of the brush has 
rows of holes bored in it to receive the bristles, and in 
the back of the stock, in line with the holes, are grooves 
to receive wires by which the bristles are drawn into 
and fastened in the holes, the wires and thebends of the 
bristles being below the surface of the back of the 
brush. Smail metal barsthat fit snugly are pressed 
into these grooves, after which the back of the brush is 
finished in the usual] manner. 

A vehicle spring composed of three parts, 
and made in such a manner as to preserve the elasticity 
of each, has been patented by Mr. Lafayette A. Mel- 
burn, of Denver. Col. The side bars of a buggy are se- 
cured to the front head block, and the rear axle and the 
ends of the spring are secured to them, the body of the 
buggy being supported upon the convex middle portion of 
the spring. The middle part of the spring corresponds 
in shape to the common half spring, while the two outer 
parts are constructed with a cylindrical bearing to form 
a joint with the downward curved end of the middle 
part. From the joint thy are curved outward in nearly 
circular form and then inward underneath the side bars 
to which they are secured by clip. 

An improvement in axles for wagons and 
other wheeled vehicles has been patented by Mr. 
Robert F. Ivey, of Cuthbert. Ga. To the underside of 
the ends of an axletree are adjustably secured metallic 
boxes made self-oiling by means of apertures, leading 
fromtheir sides to their centers. Spindles are fitted to 
each of these boxes, that are a little more than donble 
the length of the boxes, and are of uniform size and 
diameter throughout except at their center, which is 
formed with a collar, and their ends, which are re- 
duced to receive nuts The nuts on the outer ends of 
the spindles hold the wheels fast. The nuts on the 
opposite end hold the spindles to their places in the 
boxes. By this construction the wheels are stronger, 
and the spindles wiil not wear flat, and the boxes are 
always accessible and self-oiling. 

Improvements in farm gates that move 
longitudinally across the roadway, and are operated by 
cords, have been patented by Mr. William C. Hooker, 
of Abingdon, Ill. The gate is of the ordinary con- 
struction, the top bar being extended to the rearward, 
and beneath it a parallel bar is placed, the two being 
connected at theirrear ends by a cross bar. The gate 
moves back and forth between posts, to which, upon both 
sides of the gate, are attached bars corresponding with 
the extension bars of the gate. Two flanged rollers are 
placed loosely between the bars of the gate and tie cor- 
responding bars, and are journaled in the forked ends of 
aconnecting bar. Upon the upper edge of the forward 
end of the track bars are double inclined projections, 
and upon the lower edges of upper bars are correspond- 
ing recesses. When the cord attached to the gate is 
pulled the gate is drawn back, the double incline and 
the momentum causing it to move on after the cord is 
released. 


Mr. David W. Smith, of Port Townsend, 


W.T., has recently patented a flre and water proof safe 
that will float from the vessel should the vessel sink 
The inner safefor containing valuables is rectangular 
in form, and is made burglar proof. Fastenings are 
secured toits outer surface by whicha jacket of sufficient 
buoyancy to float the safe is attached, and the door 
has # water-tight packing The buoyant jacket has a 
door opposite the door of the safe, that is secured when 
closed by any ordinary device. The safe is placed inan 
iron box on the deck of the vessel, and should the vessel 
sink it would float out of the box and not be carried 
down. A sheet. metal buoy extends above the safe, and 
is painted with bright colors, designed to attract atten- 
tion when the safe is in the water. 

Improvements in car axles and wheels have 
been patented by Mr. William S. Pendleton, of Fort 
Worth. Tex. The inventor provides each end of the car 
axle with a fixed ratch«t wheel. and the car wheels with 
‘spring pawls that engage with the ratchets. The car 
wheels are placed loosely upon the axle, and when 
rounding curves the wheel upon the outside of the curve 
will not be retarded by the slower motion of the inner 
wheel, the ratchet and paw! mechanism permitting the 
axle to turn in the inner wheel to accommodate the 
speed of the wheel on the outside of the curve. When 
the car is running in a straight line the wheels and axle 
move together the same as the usual construction. 


Animprovement in water tuyeres has been 


patented by Mr. Frederick Bowen, of Barnhart’s Mills, 
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Pa. The tuyere consists of two pipes coiled parallel to 
each other, forming a double coil. The water enters the 
pipes at one side of the tuyere and is discharged at the 
other. The tuyere is made tapering toward the front 
end; the pipes are arranged close together, and the rear 
end is surrounded bya band which holds the pipes 
together. With this construction the water passes 
through a shorter length of pipe, which is cooled much 
better, depositing less sediment, avoiding one of the 
causes of the destruction of the pipes. 

Mr. Julius Leede, of Washington, D. C., 
has recently patented an improved water meter that is 
operated sofely by the buoyancy of the water. The 
meteris placed at the highest point in the! ailding where 
water is to be distributed, and the servicc dipeis carried 
directly up to it and connects with the primary distribut- 
ing chamber. Two measuring chamoers, into which the 
water flows from the distributing chamber, are formed 
by dividing the main portion of the meter casing by a 
vertical partition, which also serves as a support and 
guide for all the movable parts of the meter except the 
floats. Each of these chambers contains a float attached 
to an oscillating lever that operates the valves and reg- 
istering mechanisms. Below the meter casing and at- 
tachedtoit is a governing cylinder containing a float, 
whose action controls the induction of water into the 
distributing chamber. When the discharge of water 
from the governing cylinder is arres.ed the accumulation 
of water 1n this cylinder will cause the float to rise and 
cut off the supply to the measuring cylinders. 

An improvement in traction engines that 
adapts them to passing over uneven earth roads has 
been patented by Mr. Abraham O. Frick, of Waynes- 
boro, Pa. The engine has two traction wheels, one 
loose on the axle and the other rigidly connected to it. 
The countershaft receives its motion from a pinion on 
the crankshaft, and the outer end is so constructed as 
to move at right angles to its axis, and also to move 
vertically, and is connected by means of compensating 
gear to transmit motion to either one or both of the 
traction wheels, and enabling them to have an inde- 
pendent motion in turning. The compensating gear 
wheel has a Jaterally flexible rim of teeth that serves to 
compensate for variations caused from the pitching of 
the engine from Fide to side. 

An improved automatic car coupling has 
recently been patented by Mr. Carl G. A. Alexander, of 
Aldin, lowa. The drawhead of the car has the usual] 
central opening. The inner end of a coupling hook is 
pivoted in the bottom of the opening by a pin, the 
hooked end projecting beyond the drawhead to engage 
with the ordinary coupling pin of the opposite drawhead. 
On the rear face of the hook is a horizontal rack bar, 
the teeth of which engage with a pinion that is fast on 
the end of a vertical shaft revolving in an opening 
in the drawhead, and extends to the top of the car, where 
itis provided with a hand wheel, and a ratchet wheel 
and pawl. A spring is secured in the opening that tends 
to move the conpling bar inwardly. When the cars are 
run together the ends of the hooks pass over the coup- 
ling pins and are coupled, and to uncouple, the hand 
wheel at top of the car is turned and the hook drawn 
back, leaving the cars free to separate. 

A novel device for raising objects from the 
ground to a wagon has been patented by Mr. Adam 
Borns, of Grand Rapids, Mich. Two rack standards 
secured in a base frame are provided on their edges with 
upwardly projecting teeth and united at the top by a 
transverse beam. A load carrying platform is provided 
with pawls that engage with the racks, and also with 
guide boxes sliding on each of the rack standards and 
from the top of the guide boxes, ropes pass over pul- 
leys at the tops of the standards, having attached to 
their outer ends weights a little heavier than the weight 
of the platform. The pawls are provided with arms 
that hold them in their place, and a rope secured below 
the platform releases the pawls. An object to be raised 
is placed on the platform, when the platform is rocked 
from one side to the other, the pawls engaging with the 
teeth on the rack bars and raising the load. 


Mr. Henry M. Loud, of Oscoda, Mich., 


has patented a novel device for feeding and turning logs 
in sawmills. The logs are placed on inclined skids 
having stop projections, which prevent them from roll- 
ing on the saw carriage. Just below these projections is 
a horizontal shaft provided with arms that lift the low- 
est log over the projection and on to the carriage, when 
the shaft revolves. For the purpose of turning the log 
when necessary a cant bar is provided that is operated 
by a chain and pulley from theshaftthat furnishes power 
for the log lifting device. These devices are controlled 
by a lever so placed that when it is thrown in one direc- 
tionit operates the log lifting devices, and thrown in the 
opposite direction it operates the Jog turning device. 


A device by which the handle of a pump 
may be easily changed from one side to another has 
been patented by Mr. James Preston, of New York city. 
The pump cylinder is held to a frame provided with 
concave projections on its face by means of 
a U-shaped band that passes around the cylinder 
under a collar on its surface, and is bolted at its 
ends to the frame. Thecylinder is thus free to turn 
on its axis, so that the spout can project in any desired 
direction. A connecting rod is pivoted atits lower end 
at the center line of tbe frame, and at its upper end to 
the pump handle near the upper end. The upper end 
of the handle is pivoted to the piston rod. It the pump 
is to be reversed the upper end of the connecting rod is 
detached from the handle and the handle is turned to 
the other side of the cylinder, when the rod is again 
attached to it. 


An improved platform elevator has been 
patented by Mr. Thomas Keith, of New York city 
It has the usual side frame, top bar, and bottom 
piatform. A rocking platform having a double irclined 
floor is pivoted to the side frames, and is provided 
with a latch piece and spring to hold it in position to re- 
ceive freight, and a lever to move it from one position 
to another. Tripping dogs come in contact with the 
latch piece and the edge of the rocking platform, 
when the elevator reaches the floor for which they are 
set, and the platform is pressed down and the freight 
discharged. Suitable devices are provided for starting 
and stopping the elevator at such points as may be de- 
sired. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words toa line. 
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Patent Calendar for sale, or manufacture upon roy- 
alty. Gives the days, months, and years. Stamps and 
dies to manufacture with. Address J. Bath, 79 Wash- 
ington Avenue, Brooklyn, N. Y. 

A Valuable Patent.—McDonald’s Pocket Hanger for 
sale, or lease on royalty for Canada, Great Britain, and 
France. Address Thomas McDonald, box 454, Austin. 
Texas. 

Julius Cesar was accustomed to read and write, listen 
and dictate at the same time. In one of these an Ester- 
brook Steel Pen would have aided him wonderfully. 

Wanted Immediately—A first-class Steel Letter Cut- 
ter. H.W. Gordon, Lynn, Mass. 

Two or three first-class journeymen machine pattern 
makers can find steady employment with Poole & Hunt, 
Baltimore, Md. Location pleasant and healthful. 

Small articles in sheet or cast brass made on contract. 
Send models for estimates to H. C. Goodrich, 66 to 72 
Ogden Place, Chicago, Il. 

Automatic Planer, Knife Grinders, best Solid Emery 
Wheels, M achinesto run Emery Belts, etc. AJl warranted 
satisfactory. Amer. Twist Drill Co., Meredith, N. H. 

See Bentel, Margedant & Co.’s adv., page 61. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Diamond Engineer, J. Dickinson, 64 Nassau St,, N.Y. 

50,0U0 Sawyers wanted. Your full address for Emer- 
son’s Hand Book of Saws (free). Over 100 illustrations 


and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 


Gould & Eberhardt’s Machinists’ Tools. See adv.,p. 62. 
Engines, 10 to 50 H. P., $250 to $500. See adv., p. 61. 
Barrel, Key, Hogshead, Stave Mach’y. See adv. p.61. 
For Heavy Punches, etc., see illustrated advertise- 

ment of Hilles & Jones, on page 61. 

Vertical Engines, varied capacity. See adv., p. 61. 
Handand Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 


For best low price Planer and Matcner..and latest 
improved Sash, Door, and BJini Machinery, Send for 
catalogue to Rowley & liermance, Williamsport, Pa. 


Catechism of tne Locomotive. 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book ontheLocomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B’way, N.Y. 


The only economica} and practical Gas Engine in the 
market is the new “Otto” Silent. built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 


The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co.,430 Washington Ave.,Phil.Pa. 
The Sweetland Chuck. See illus. adv., p. 62. 
Improved Skinner Portable Engines, Erie, Pa. 
Machine Knives for Wood-working Machinery, Book 


Binders, and Paper Mills. Also manufacturers of Solo- 
man’s l’arallel Vise, Taylor. Stiles & Co., Riegelsville.N .J. 


Electric Lights.—Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 
Lightning Screw Plates, Labor-saving Tools. p. 62, 

Magic Lanterns, new model; best made, small and 
cheap. Wm. T. Gregg, 7t Fulton street, New York. 

See New American File Co.’s Advertisement, p. 46. 

Combination Roll and Rubber Co., 68 Warren street, 
N.Y. Wringer Rolls and Moulded Goods Specialties. 

For Sale.—New High Speed Engine, 10x10; will indi- 
cate 50 horse power; price complete, $250, S.M. York, 
Cleveland, O. 

Draughtsman’s Sensitive Paper.T.H.McCollin,Phila., Pa. 
For Mill Mach’y & Mill Furnishing. see illus. adv. p.44. 
Steam Pumps. See adv. Smith, Vaile & Co., p. 46. 

Woodwork’g Mach’y. Rollstone Mach, Co. Adv., p. 28. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis’ Patent. See illus. adv., p. 29. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling. see Frisbie’s ad. p. 28. 

Bostwick’s Giant Riding Saw Machine, adv.,page 28. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 29. 

4to 40H P. Steam Engines. See adv. p. 28. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, ete., by the Multifold System of the 
Newark Filtering Co., 1%/ Commerce St.. Newark, N. J. 

Red Jacket Adjustable Force Pump. See adv., p. 18. 

Malleable and Fine Gray Iron Castings to order, by 
Capital City Malleable Iron Co., Albany, N. Y. 

“Abbe” Bolt Forging Machines and ‘‘ Palmer’? Power 
Hammers a specialty. Forsaith & Co., Manchester,N.H. 

List 28, describing 3,600 new and _ second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaith & Co.,Manchester,N.H.,and N.Y.city. 

Nickel Plating.—Sole manufac:urers cast nickel an- 
odes, pure nickei salts. polishing compositions. etc. Com- 


plete outfit tor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 


Latest Improved Diamond Drills. Send for circular 
to M.C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, Ill. 

First Class Engine Lathes, 20inch swing, 8 foot bed, 
now ready. F.C. & A. E. Rowland, New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial lce Co. (Limited), 142 
Greenwich Street. P.O. Box 8083, New York city. 

Jas. F. Hotchkiss,84 John St..N. Y.: Send me your 
free book entitled * How to Keep Boilers Clean,” con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The bestmade. J. 
F.\.Dorman, 21 German St., Baltimore. Catalogue free. 

Machinery for Light. Manufacturing, on hand and 
builtto order. &. E. Garvin & UVo., 139 Center St., N. Y. 
For Power & Economy, Alcott’s Turbine, Mt.Holly,N J. 
Presses & Dies (fruit cans) Ayar Mach. Wks., Salem,N.J. 


Wood. Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 


Split Pulleys at low prices, and of same strength ana 
appeur:ince as ‘Whole Pulleys. Yocom & Son’s Shafting 
Works. Drinker St., Philadelphia, la. 


Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Yools. E. W. Bliss. Brooklyn, N. Y. 


| Supplement Catalogue.—Persons in pursuit of infor- 
! mation on any special engineering. mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn.& Co.. Publishers, New York. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


HINTS ''0 CORRESPONDENTS. 


No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $3, according to the subject, 
as we cannoli. be expected to spend time and lahor to 
obtain such information without remuneration. 

Any numbers of the Screntiric AMERICAN SUPPLE- 
MENT referred to in these columns may be ha@ at this 
office. ' Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
lication. 


(1) H. L. writes: 1. Please let me know how 
to make a top which is kept in motion by electricity? 
A. You will find an illustrated description of the elec- 
trical gyroscope on p. 335, No. 22, vol. xxxviii., ScrEN- 
TIFIC AMERICAN. 2. What kind of acid is used for 
taking off the polish from glass beads and how to han- 
dle it? A. Use hydrofluoric acid. Dip the beads into 
the aqueous acid for a few minutes, then wash in run- 
ning water, and dry in sawdust. 


(2) H. W. asks: 1. What proportions of 
nitric and muriatic acids are strongest for dissolving 
gold? A. Uses mixture of 8 parts hydrochloric (muri- 
atic) and 1part nitric acids. 2. How may the gold and 
acid be separated so as to leave the latter pure for further 
experiment? A. Filter and evaporate the solution to 
dryness over a water bath, redissolve the residue in 
water, precipitate with a strong solution of pure iron 
sulphate (copperas), heat to boiling, filter, wash the 
precipitate, dry, mix it with a little powdered borax 
glass, and melt on charcoal or in a black lead crucible. 


(8) N. L.T. asks: Of what is the substance 
composed that is used by frame makers for decorating 
frames? Its appearance is similar to putty. A. The 
substance referred tu is composed of fine whiting and 
glue size. The size is dissolved in asmall quantity of 
hot water and mixed into a stiff paste with the whiting 
for use. 


(4) C. T. asks: Will a given volume of 


pumping engine? Or does steam through the jet of an 
injector exert its full mechanical energy on the water 


to its initial or boiler pressure added to its expansive 
power between the initial pressure and the pressure of 
the head of water against which the injector works? 
A. In the injector the full mechanical effect is not at- 
tained as in the best engines. 


(5) D. ©. W. asks: Can you recommend | 
anything special to me, through your ScrENTIFIC AMERI- 
CAN, to keep mincemeat, jellies, jams, etc ,from working © 
and spoiling? A. You should try Barff’s new antiseptic, 
boric glyceride. See SUPPLEMENT, No. 332. 


(6) H. M. G. writes: In a 16 foot 35 
horsepower boiler, would you advise filling up behind ' 
the bridge wall and carrying the inverted arch back from : 


how much space should be left, or how near to the bot- 
tom of the boiler should the arch be built? A. Yes; 
leave eight or nine inches space between the boiler and 
the inverted arch. 


(7) H. S. writes: Myself and friend have 
got into an argument, from which we have decided you 
shall help us out. Dispute is this: I say one ton of coal 
coked is capable of making one ton of pig ironfrom 
ore that contains seventy-five per cent iron. He says it 
takes twotons. A. Coke furnacesaverage 3,000 pounds 
coke to ore ton of iron; but with extra good furnaces 
and ore it may be as low as 2,000 pounds, and in excep- 
tional cases somewhat less. 


(8) J.-B. asks: Which are the best and most 
recent publications considering the manufacture of 
wines from gooseberries, currants, rhubarb, etc.? A. 
For recent practical works on wine making address the 
booksellers who advertise in this paper. 


an air pump. and I wish to make it as perfect an ex- 
hauster as possible. Would cast nickel make good 
valves, and would it ke proper to-have the barrel of 
cast brass lined with nickel? The cement used in fast- 
ening the glass plate to the pump, how is it prepared, 
and how used? A. A brass barrel will make a good air 
pump, if itis not too soft. If you decidetomakea bar- 
tel have it and all the valves made of a composition of 
16 parts copper, 2 of tin, and 1 of zinc. This is a tough, : 
strong metal, and will wear smooth. The casting of | 
vickel is difficult unless it is alloyed; then it becomes 


steam raise the same quantity of water by means of an ' 
injector as it would do if applied to the piston of a | 


before being condensed, the full energy teing that due ' 


throat of the bridge wall to the end of the boiler? If so, | 


(9) J. H. M. writes: I am about to make: 


German silver, which if made hard will make excellent, 
but expensive, working parts. Ordinary beeswax is 
used in the ground ball joint. 


(10) D. A. Y. writes: A friend and I have Bag holder, J. R. Pendleton 


a dispute as to whether pure limestone, ground to the 
fineness of flour. is better than lime for a fertilizer, I 
claim that the pure limestone ground is best. He says 
that lime is best. Now we wish you to decide for us. 
A. Air-slaked lime is much the best. 

(14, W. H. K. asks: How can I best make 
a filter for filtering roof rain water for drinking 


only—say two quarts per day? Howcan I keep it? 
Shall I filter and then keep, or filter slowly? Shall I 


barrel with a tap near the bottom and another close to 
the top. Fill this vessel about one-sixth full of clean 


| 


Ash barrel and coal hod cover, J. A.Brown... ... 260,364 
Atomizer, T. E. Studley.... . 260,505 
, Auger, W.L. Parmelee.. ~ 260,497 
' Ax and brush hook. L. T. Shelton. + 260,423 
+ 260,707 
Bale band replacer and tightener, W. R. Lenard.. 260,402 
Bale tie, J. B. Allen. ....... cece eceeee eee e ete e eens 260,515 
Bales and bundles, wire tightener for, L. Miller.. 260,792° 
Bar. See Chain bar. Horseshve blank bar. 
Battery. See Secondary battery. 
Bearing, rolling. F. W. Marstom..... 260,585 
Beds. head rest for cot, H. D. Hard. « 260,677 
Beds. head section for, E. F. Meier... « 260,405 
Beer, etc., cooler for, A. Zoeller...........0.seseeee 260,630 
Bench. See Wash bench. 
Bird skin, ornamented, A. H. Ward... . 260,629 


coarse gravel, then put over it an equal quantity of | 


coarsely granular, well burned charcoal, freed from 
dust, and over this again another equal measure of fine 
gravel. Then fill up to within about three incheg of the 
top with fine quartz sand and head up. Therain water 
reservoir is connected by arubber tube or other suitable 
pipe with the bottom tap, and water is drawn from the | 
upper tap slowly, as required. The filtration should ' 


not be allowed to proceed too rapidly. For drinking | 


purposes stoneware or porcelain enameled iron vessels 
are better reservoirs than wood. 


i 
} 


(12) A. W. G. writes: Would like you to 


inform me through the columus of your paper howI can 
make the cement used for fastening the rubber tubes 
on a bicycle. A. Melt together in an iron pan over a 
gentle fireone part each of gutta percha and shellac, 
and gradually stir into the mixture one-tenth each of 
melted sulphur and red lead. Use hot. It makesa 
surer joint if applied to very loosely woven fine cotton 
cloth or netting, w! 
to be joined. These should be held under pressure for 
several hours to allow the cementing material to set 
before putting under strain. 


(18) L. MeN. writes: I wish to produce an 
intense heat in a small blast furnace. If I use coke and 
a blast of oil (in the form of an atomizer for fuel, will 
it produce the desired result? A. You can warm the 
air blast by causing it to pass through a coil of heated 
metal tubing, and then cause this warm blast to pass 
through a small quantity of benzine before projecting 
into the tuyere (or its equivalent) of the furnace. It 
will be necessary to use small jets to avoid danger from 
the liability of this carbureted air to inflame and cause 
an explosion in the blast pipes and apparatus. You can 
use coke, or fine coal and coke mixed. 


(14) F. B. writes: 1. I am building a post; 
fence in alkali soil. The earth ends decay very fast. A 
good cheap preventive would be in demand. I have 
heard of coal tar being good. What is your opinion? 
A. The best method of protecting fence posts in such a 


in stone or wood? A. Procure a small quarter 
| 


dip the charred parts in melted coaltar. 2. Which 
should be best regarded, short cars or long cars on 
curves at fast speed, and why? A. Short cars, because 
they adapt themselves better to short curves. 


(15) 8. R. W. writes: I would like to know 
| what is the best available application (paint or other 
wise) to the outside of a galvanized iron boat, to protect 
it from the corrosive action of salt water, and also, per- 
; haps, from barnacles. A. If the dark color is not ob- 
jectionable, lay on several coats of finest quick-drying 


ing the next. The last coat may be a flowing oneifa 
very smooth surface is desired. 


(16) J. G. M. writes: In No. 23 of the Sct- 


ENTIFIC AMERICAN I find an‘article on crystalline glass, 


i dry; afterward I found that the stain froze and had 
formed some beautiful crystals, asseen on our windows | 


! exposed them to the cold winter atmosphere. As soon | 
| as’ the stain was frozen I removed them into a warm 
| room, letting them gradually thaw out; the peculiar 
| markings remained on the wood, and when thoroughly 
dry it could be varnished and finished in the usual way. 
| Lobtained some most beautiful designs in this way. I 
: found that the quicker the stain freezes the better the 
j result. Now, I would ask you to inform me if there are 
ate salts that will crystallize and can be used in the 


same Manner on wood, so as to make the work possible ; 


| in summer as wellasin winter? A. Try warm concen- 
. trated solutions of lead acetate, ammonium, chloride, 
, Sodium sulphate, and potassium ferricyanide and ferro- 
cyanide. 


(OFFICIAL.] 


INDEX OF INVENTIONS 


FOR WHICH 


Letters Patent of the United States were 
Granted in the Week Ending 


July 4, 1882, 
AND EACH BEARING THAT DA'TE, 


(Those marked (r) are reissued patents.] 


A printed copy of the specification and drawing of any 


patent in the annexed list, also of any patent issued : 


since 1866, will be furnished from this office for 25cents. 


In ordering please state the. number and date of the : 


patent desired and remit to Munn & Co., 261 Broad- 

‘way. corner of Warren Street, New York city. 
also furnish copies of patents granted prior to 1866; 
but at increased: cost, as the specifications not being 
printed, must be copied by hand. 


| Acid. etc., device for expressing stearic, G. J. 
Dannecker 
| Alarm. See Burglarm alarm. Clock alarm. 
| Amalgamating gold and silver ores, apparatus for, 
W. Hamilton ...,............. 260,389, 260,390 
Amalgamator, Ore. B. Hershey... see eeceeeecesses 2OU,682 


© 1882 SCIENTIFIC AMERICAN, INC 


hich is then inserted between the parts : 


japan varnish, letting each get quite hard before apply- | 


which reminds me of some of my own experiments. | 
One day (in the winter: I was staining some boards imi- | 
tation walnut with a water stain, setting them away to: 


We | 


soilisto char the ground end superficially and then . 


Blind-slat adjuster, G. W. Springsted... 
Block. .See Sawmil! head block. 
Blower and damper for grates, combined, G. W. 


i Ranson... cece cece ceseeeeere eeecescccecovecens 260,418 
Board. See Wash board. 
Boat) J Dea nines ois cose sii give .tGotwelslene ied desis eta. 260,459 
Boiler. See Steam boiler. 
Boiler tube expander, Z. J. Ferguson.............. 260.555 
Boilers, sediment collector for, 0D. Hanna 260,676 
, Bone black and revivifying old bone black, treat- 
ing new, S. M. Lillie... .....cceeee fee eee ween 260,486 
, Bone blanks for tooth brushes. machine for mill- 
ing, A. C. Estabrook.................0 cee ereeeee 260,376 
Bone into blanks for tooth brush handles, work- 
ing, A. C. Estabrook 260.374 
Bone sawing machine, A. C. Estabrook... 260.875 
Book holder, J. Pusey + 260,500 
Boot, W. Smith + 260,426 
Boots and shoes, menufacturing felt, 1K. Feick, 260,554 
Boring machine, C. D. Blevins............ edscasave 260,362 
Box clamp or fastening, O. P. Retnour............. 260 608 
Bracelet, S. Cottle..........cccccecsecsseseeeeeceeeees 260,540 
Brake. See Car brake. Carriage brake. 
Brush, electric, J. W. Weakley, Jr............ceeeee 260,718 
Brush handles, machine for boring, A. C. Esta- 
DPOOK .cicescaeececee civaacdedcesswseesaeeaderee 260,377 
Brush handles, machine for graving, A. C. Esta- 
brook 260,878 
; Buckle holder, E. R. Cahoone.. 260.450 
Buffing wheel, H. E. Fowler.. 260,558 
Burglar alarm, electric, C. E. Chinnock « 260,536 
Burner. See Lamp burner. 
Button, giove, E. Pringle ...........ccesesccccee ere 260.411 
Calendar and letter box combined,W. L. Caldwell, 260,531 
Camera. See Photographic comera. 
Can. See Sheet metal can. 
Cane stripper, sugar, E. P. Putnam...............5 260,709 
Car brake. B. F. Smith ... 260 618 
Car coupling, J. H. Smith.. 260,619 
Car coupling, D. W. Woods «+ 260 725 
Car safety step, 8. M. Beery . + 260,525 
, Car, stock, C. W. Rogers .. ~ 260,421 
| Car wheel, E. B. Meatyard.. ++ 260593 
| Cars, propulsion of street, R. F. Bridewell... +» 260,648 
Cars, sand box for street, G. F. Huntington.. - 260,572 
Card tooth, G. Etty +» 260.466 
Carriage brake, B.S. Davis. « 280 543 
Carriage, child’s, J. W. Krueger........ - 260,399 
Carriage curtain fastening, F. Westwood.. 260,719 
Carriages. canopy support for children’s, Butler & 
MCC]inchie.......... cece eee en ee ceeseese eee eeeecs 260,580 
' Carrier. See Trace carrier. 
Car, road, C. W. Watson........ 2. cece cece eens - 260,484 
Case. See Clock case. Photographic picture case. 
Caster, table, Banghart & Treat........ 260,353 
Caster, trunk. J.J. Cowell......... ++ 260.728 
Casting apparatus, W. I{ainsworth.. «+ 260,888 
Centrifugal separator, E. E. Quimby.. « 260,412 


in winter. This led me to experimenting on the subject. | Clutch, friction, D. McIntosh... 
I prepared some pieces, stained them, and immediately : : Coffee, roasting, J. W. Drummond. 


Chain bar and pencil, 


combined watch, 


Fairchild (r) 
Chain, drive, C. H. Labelle 
Chair. See Railway chair. 

Chimney ventilator. H. Hahn... ... Sieccleibia's 4 siaieis 000 260,564 


Chopper. See cotton chopper. 
Churn, R. Campbell... 260,451 
Cigar bunches. forming and drying, J. J. Bach.... 260,638 
Cigar press, H. J. Wutteyne........... cece cece eee 260,510 
C:amp. See Box clamp. Whip socket clamp. 
Cloak, C. F. Hamilton 260,565 
| Clock alarm, O. H. Woodworth 260,514 
Clock case, H. J. Davies....... .cncceee sees cers ee eee 260,544 
: Clothes wringer, bench, KE. A. Jones (r).......... +» 10,148 
| Clutch, friction, F. O. Deschamps. +» 260.460 
Clutch, friction. J. A. Hafner .. « 260.386 
260,698 
«+ 260,672 
' Compressing dry and plastic materials, machine 
for, ©. Killgore «+ 260.578 
Connecting rod coupling. J. C. + 260,448 
Cornice, window curtain, H. H. Winger ++ 260,439 
Corpse supporting table, T. Condon.... : «. 260,665 
Cotton, device for handling, C. Ii. Merry.......... 260,493 
Cotton chopper. B. J. Curry. - 260 458 
Cotton gin. J. B. Carver.....c.. sc ee cee eee ee ee ce ceee 260,660 
, Cotton gins, combined feeder and breaker for, J. 
We Carver ines sais acdtivscteacsesesttieee, aescas 260,661 
Coupling. See Car coupling. Connecting rod 
coupling. Pipe coupiing. Shaft coupling. 
Crate. See Fruit crate. 
Crucible furnave and brick for constructing the 
same, H. Swindell ......5..  ..0. cesseeeeee ee 260,429 
Culinary vessel, J. W. Fisher = 260,470 
Cultivator, Berlew & Kissell 260,447 
Cultivator, Colton & Schermerhorn + 260,664 
Cultivator. J. L. Jensen + 260,686 
Cultivator, J. G. Jordan... . 260 576 
Cultivator, J. Weymouth... « 260,720 
Curtain fixture, A. B. Shaw. «+ 260,616 
Desk, J. A. Moore e¢ al. « 260,708 
Drains, etc., in cement, apparatus for forming 
underground, W.M. Campbell... .........--++. 260,533 
Drill. See Ratchet drill. 
Drop handle, C. S. Barnard... 260,520 
Ear ring, G. Krementz - 260,692 
Eaves troughs, machine for making, G. Huth...... 260,481 
Electric condenser, S. Borden................006 eee 260,646 
Electric current generators, thermic regulator 
for, C. F. Brush . . 260,651 
Electric lighting, Starr & FP eyton. kawsseiiats ~ 260.624 
E'ectric machine, dynamo, C. F. Brush. « 260,652 
Electric machine, dynamo, J. A. I. Craig... 260,541 
; Hlectric machine. dynamo, C. Heisler.. «+» 260,480 
Electric machine regulator, dynamo, J. H. Irwin, 260,575 
Electric motors, controlling, H T.Starr...... .... 260,623 


| Elevator. 
| End gate, wagon, R. Barnard 


Electrie wires, underground conduit for, J. S. 

Du Bois 
Electro motor, J. H. Irwin 
See Hay elevator. 


Gas motor engine. 
Lever engine. Rotary engine. Steam engine. 
Traction engine. Wind engine. 


Engine. See Gas engine. 


Engraving machine. J Earle 
Engraving script, J. Earle 
Excavating earth for sinkingtubing, C. H. Leach, 260,483 
E tractor. See Stump extractor. 
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+» 260,526 

260,615 
« 260.626 
260,436 
+ 260,614 
260,444 


Fare register, J. B. Benton..... cweeaseees oe 
Faucet, J. H. Seabury... 
Feather renovator, S. Tate. 
Fence. T. B.. White 
Fence post, iron, F. Schmitz...... 
Fertilizer distributer, W.B. Allen........ .. ...... 
Fibrous plants. machine for cleaning ‘the leaves 

of, A. Angell - 260,518 
File, bill, W. R. Clough 260,537 
File block holder, W. H. Inslee.. - 260,685 
Firearm lock, W. Mason 260,586 
Fire escape, A. RUhmer.... - 260,422 
Fire escape, Townsend & Dubey. 260,627 
Fire escape, C. P. Wilson......... 260,722 
Fire extinguisher, J. W. Bishop. 260,639 
Fire extinguisher, automatic, J. W. Bishop . 260,640 
Fire extinguishing apparatus, J. W. Bishop. 260,641 
Fire kindler, J. H. Davis «+» 260,729 
Flour dressing machine, W. D. Gray.. +» 260,477 
Flower stand, A. T. Lundqvist. ....... - 260,696 
Food products from distillery swill, apparatus for 


recovering, W. H. Smith............ oe woesee 280,427 
Form, dress, T. R. Fischer..............e0eeees wees. 260.556 
‘Frame. See.Slate frame. 

Friction movement, J. A. Horton........ ike tse 6 260.394 


Fruit crate and packing box, knockdown folding, 
C. E. Bartram.. ++ 260,357 
- 260.571 


Fruit press, hand lever. ‘A. 3. Hunt 
Fumigating and preserving food, apparatus for, 

F, Macholdt..........ccceceseeecceeeeseeeees sees 260,489 
Fur and other goods, ornamenting, A. Mayer..... 260,589 
Fur, etc., machine for working, felting, napping, 

and sizing. I. Gill..... 20... cece eee te ce eee eseceee 260,475 


Furnace. See Crucible furnace. Ore deoxidizing 
furnace. Smoke preventing furnace. 

Gas apparatus, R. H. Smith 

Gas engine, A. P. Massey 


s+ 260,712 
++ 260,587 
+ 260,620 


Gas engine, C. M. Sombamt.. oe : 

Gas motor engine, W. H. Wigmore... .. 260,513 

Gasket for steam joints, metallic, Tennant & Hat- 
TOPSIOY. 6 sa SN ihe esol es ete sche Sea wee eee see ak 260,506 


Gate. See End gate. 
Gate, J. E. Blackburn............. 
Gate, J. Kirkpatrick... * 
Gate, E. G@. Wood +» 260,440 
Glass, artificial stained, J. O. Fowler, Jr . « 260,559 
Glass mould for the manufacture of chimneys 
and globes, Paull & Miller...............0005 woe 
Gong, street car, J. M. Matheny.............eseeeee 
Governor for dynamo electric machines, current, 


«+ 260,643 
+ 260,579 


260,498 
260,588 


Oy Re Brushiis sicis ss sisiss'ue'ss sdea dice en sets se sisess 260,650 
Grain binder, J. F. Appleby............ .ccseeeeesee 260,634 
Grain binder, S. D. Locke... « 260,487 


++ 260,485 
++ 260,496 
- 260.668 


Grain binder cord holder, C. W. Levalley 
Grain binding machine, S. Nelsen...... 
Grain binding mechanism. J.S. Davis. x 
Grain drying apparatus, N. W. Hawkenson. +» 260,567 
Grave signal, A. Fearnaught - 260.379 
Grinding circular knives and plow colters, ma- 

chine for, (. M. French «+. 260,560 
Grinding mill, roller, J. Dawson.. . 260,665 


Hair, comb device for dyeing, M. N. Butron.. ... 260,367 
Hair restorative, C. Hughes - 260,570 
Hame, J. G. Eberhard 260,549 
Hame fastener, D. G. Miller «. 260,597 
Handle. See Drop handle. Piow handle. 

Harrow, J. M. Johnson.......-.....066+ diceafaee’ scieais’ 260.687 
Hatchway door, automatic. E. M. Hackett « 260,675 


Hats, machine for sticking and scalding naps to 
felt, S.C. Palmer............ccceeeee cececeer ence 
Hay elevator and carrier. J. H. & P. Lux . 


260,603 
260,697 


Hedge trimmer, G. Reed, Jr . 260.606 
Hides and skins, tawing and coloring, C. Richter. 260,418 
Hinge, H. A. Wilbur .......... . 1.2... +» 260,437 


260,354 
260,361 
260,363 
+ 260,384 


Hinge, gate, D. W. Barr... 
Hinge, lock, J. L. Bixby... 
Hoe, T. W. Boyle...... 
Hoisting apparatus cylinder, A. Granville. 


Holder. See Bag holder. Book holder. Buckle 
holder. Fiie block holder. Grain binder cord 
holder. : Pillow shamholder.. Ruling machine 
pen holder. -Sash holder. 

Hook. - See Snap hook. 

Hoop gauging apparatus, H. Wilde...............68 260,438 

Horse blanket, C. H. Frost ~. 260,472 


Horseshoe blank bar, J. N. Clarke 
Hub, vehicle wheel, J. B. Blatt......... . 
Hydrant, R. M. Hunter 
Ice from car tracks. clearing, J. M. Elliott. 
Inhaler for ether, etc., M. Matter... 
Ink, fluid, J. J. Magne........... ‘ 
Troning machine, A. G. Yerbury 
Isographic process, J. J. Magne.. 
Key. See Telegraph key. 

Lamp, W.S. McLewee............ 
Lamp burner, J. M. Fife 
Lamp, electric are, S. Borden ..... 
Lamp, electric incandescent, H. J. “Miller. 


260,454 
a+. 260,644 

= 260,397 
260.550 
260,403 
260,583 
260,727 
260,584 


260,592 
++ 260,469 
260,647 
260,600 


Lamp, kerosene oil, T. P. Thompson............... + 260,430 
Lamp or lantern globes, chimneys. etc., manufac- 
ture of, Paull & Miller (r) 10,149 


Lamp switch and indicator, electric, Greenfield & 

Bradley + 260,562 
Land scarifier, grass, W. J. Burdick 260.529 
Latch, F. J. Lee 260,693 
Latch, gate, D. W. Barr «= 260,355 
Latch, gate, P. J. Winn +» 260,923 
Leaching apparatus. 8S. Strunz 260,714 
Leather coloring compound, light, C. Richter. «+ 260,416 
Leather, preparing a solution for dyeing or 


staining, C. Richter +» 260.417 | 
Leather punching machine, W. Foglesong.. + 260,381 
Leather scouring, setting, and hide working ma- 

chine, J.C. Mayer 260,492 | 


Lever engine. swinging. J. Von Zach 5 

Lifter. See mowing machine cutter bar lifter. 

Lime and cement, manufacture of hydraulic, E. 
J. De Smedt.............. 

Lock. See Firearm lock. Nut lock. Wagon brake 
lock. 


++ 260,509 


260,546 


Mat. See Wooden mat. 

Meat cutter, A. Metz «+. 260,595 
Meat tenderer, I. W. Heysinger. ++ 260,393 
Mechanical movement. J. A. Hafner............... 260,387 


Metal plates to sheet rubber, machine for attach- 
ing, J. L. Thomson 
Metallic straps or bands, 
ing, L. Miller 
Mill. See Grinding mill. Roller mill. 
Monkey wrench, C. Richards 


260,431 


machine for straighten- 


Windmill. 


Motion, device for converting, S. O. Campbell.... 260.452 | 


Motor. See Electric motor. s 
Motor, N. A. Baker.......... ccc ccceeeee eee < 
Mowing machine, A. D. Hamlin 
Mowing machine cutter bar lifter, H. R. Allen... 
Mowing machine track clearer, C. W. Love.. 
Music, sheet, T. C. Damborg. «. 260,372 
Mustard filler, J. Gulden............cceeeeeeeee oe eee 260,385 
Nailing machine, A. Van Wagenen.. ~ 260,715 


1 260,391 
© 260,851 
260.581 


Needle blanks, machine for swaging, I HH. Bullard, 260,655 | 


Nut lock, A. E. McConnell... 260,591 
Nut lock, M. WALLACE. :ss.ssaressseseseuseseereeeseoes 260,628 


+ 260,352 | 


Nut lock for screws, etc., H. Kemmler............ 260,690 
Nut lock washer, spring, A. D. Holland . -- 260,684 
Oar and oar lock, M. Chase................ ++ 260,370 
Oil, compound, E. F. Dieterichs ... «+ 260,670 
Ore concentrator, centrifugal, A. D. Clarke.. -- 260,453 
Ore deoxidizing furnace. iron, I. D. Condit, Ir... 260.539 
Organ stop action, reed. G. B. Kelly......... 260,577, 260,689 
Pan. See Water closet pan. 
Paper board composed of wood pulp, manufac- 

ture of, F. E. Heath.... 


Peas, machine for shelling green, A. Meyer. é 
Petroleum, etc., apparatus for vaporizing. and 
burning. D. M. Graham........ 6.1... sees eee eee 
Photographic camera, M. Flammang... «. 260,557 
Photographic camera, H. C. Price.... ... +» 260,605 
Photographic picture case, J. H. Caterson......... 260,535 
Pie crust, machine for trimming and crimping the 
edges of, L. C. Camp............ cece eens eee eee 
Pillow sham holder and lifter, E. W. Rider........ 260,710 
Pipe coupling, T. G. Knight...............ce eee e eens 260,580 
Planers, feed roller for wood, E. H. Herndon...... 260,569 
Planter, corn. E. M. Miles..... 260,700 
Planter, cotton, W. T. Burrows. += 260,656 
Planters, hand lever and device for marking 
guides of, J.J. Farrar... « 260,553 
Pliers, cutting, T. D. Hotchkiss. «» 260,395 
Plow handle, T. M. Bissell « 260,642 
Plow, harrow. seeder, etc., combined, T. E.J effer- 
son 
Plow or spader and roller, combined revolving, E. 
M. Miles 
Plow, sulky, W. L. Casaday. ee 
Plowing and tilling apparatus, J. Feierabend . 
Plumber’s trap, P. Connolly..............e0 se eeeeee 
Pool player’s portable position register, W. Zaeh- 
ringer 260,442 
Potato sprouts, machine for removing, E. Payne, 260,407 
Power press, G. B. Boomer.... ....... see cece eee oe 260,528 
Preserving food, process of and apparatus for, O. 


260,476 


260,369 


260,482 


260,596 
+ 260,534 


Press. See Cigar press. Fruit press. Power 
press. 
Printer’s quoin, O. C. Springer...........eceee reece 260,621 


Pulley, H. R. Allen 
Pulley for gates, sheave, C. E. Ackerman . 
Pulley, separable, Dodge & Philion... 260,462 
Pump bucket, P. J. Ritzdorf.. ++ 260,730 
Pumping apparatus, electric, Peck.& Chapman +» 260,408 
Puzzle, geometrical, E. Mehner...............eeeeee 260,594 
Radiator, Wheat & Catchpole..................00005 260,512 
Rails device for connecting, O. Benson.... ... « 260,446 
Railway, elevated automatic, W. F. Sherman 260,617 
Railway chair and sleeper, combined, A. L. With- 
ers, Jr : 

Railway rail joint, C. B. Phillips. 
Railway signal, A. Montant 


++ 260,350 
- 260,632 


260.724 
- 260,409 
260,495 


Railway signaling apparatus, R. A. & R. Stanley .. 260.713 
Railway switch. J. Gray... we 260674 
Ratchet drill, C. E. Billings. - 260,359 


Register. See Fare register. 
ble position register. : 
Retorts for treating sulphuric acid, setting, Rap- 


Pool player’ Ss porta- 


POld & Leith... ........cccce ee eee eee ceeeee daskeists 260,414 
Ring. See Ear ring. 

Roller mil), OU. TT. Odell ............cceeeee cece eee eee 260,705 
Roller mills, ete.,friction gearing for, C. B. Camp- 

DOM s cessive asl saeaaaenaes, Seee ean vase semee's . 260,532 
Rotary engine, D. D. Hardy... 260,678 
Rubber, treating India, C. E. W. Woodward...... 260,441 
Ruffler and scallop plaiter, combined, J. Amaden, 260,633 
Ruling machine pen holder, W. A..McAdams .. . 260,590 
Sand paper disks, machine for moulding, J. G. 

++ 260,368 
Sash holder, H. L. Heaton ... 260,681 


260.663 
- 260.524 


Saw jointer, J. A. Church 
Sawmill head block. R. M. Beck 
Saw tooth, E. C. Atkins 
Saw tooth, E. C. Atkins et al.......... ee cece eee oe 
Saw tooth, C. M. Emerson. 
Seales, J. Fite. . ashe 
Scales, grocer’s, W. W. Reynolds... 
Scraper and leveler, road, M. Ammel 
Seraper, road, J. Ashenfelter 
Sereen, O. Harley.. . 
Serew, differential, 7. T. Burr. @ - 260,366 
Secondary battery, C. F. Brush ............. 260, 653, 260,654 
Seed and fertilizers, hand distributer for, R. 


260,636 


+» 260,471 
+» 260.415 
+» 260,445 
-+ 260,635 
++ 260,679 


BOI Wi si n3 Sos es CAS o eee ea Sea oe ee ceassa estos 260,373 
Separator. See Centrifulal separator. 
Sewer trap, H. B. Greenleaf 
Sewing machine, L. Bollmann.. 260,645 
Sewing machine, M. C. Gritzner ................ 6.5 260,478 
Sewing machine, carpet, J. O’Neil...............066 260,601 
Shaft coupling, L. R. Faught...............- 260,467, 260,468 


Sheet metal boxes, re-enforcing the corners of 

seamless, T. F. Palmer 
Sheet metal can, F. A. Walsh...... 
Sheet metal plates, apparatus for tempering and 

flattening, BE. ANGrewS..........ccceeeeeeseeee oe 
Shelf support, A. Cole... 
Shirt, D. Lubin 
Shirt, I. Wallach 


260,604 
260,432 


260,517 
260,538 
+ 260,694 
260.716 


Shovels, die for making, W. Chisholm............. 260,662 
Shutter fastener, M. A. Pigott. ~ 260,708 
Shutter fastener and a!arm. 1. Brooke ....... .... 260,649 
Sidewalks, cover for openings in, W. Dale (r)..... 10,146 


Signal. See Grave signal. 


Railway signal. 


Skate, roller, F. A. Combes +» 260,455 
Slate frame, T. Kane.......... « 260,688 
Smoke preventing furnace, E. R. Stege ........... 260.625 
Snap hook, F. C. Ayres........... ee ees ee eeee cece eee 260 637 


Socket wrench, adjustable, Ff, Chantre]l (r).. -- 10,145 
Speaking tube mouth-piece, G. W. Bennett. - 260.358 
Spectacles. making temple wires for, R. A. Carter, 260,658 
Spindle and bearing therefor, Stevens & Read.... 260,504 
Spinning frames, yarn guide support for ring, J. 
Birkenhead, sccevccaiisc can, ie teeeveaecd eee sd sesaeee 260,360 


Spinning spindles, bearing for, A. R. Sherman.... 
Spoke washer for vehicle wheels, J. M. Starr...... 
Squib, miner’s, J. R. Powell...............0005 
Stamp mills, cam shaft box for, H. Bolthoff 
Stand. See Flower stand. Washstand. 
Staples, device for inserting and clinching metal- 

lic, W. J. Brown, Jr.. wees 260.365 
Starch washer, J. & F. Firmenich. .- 260,880 
Steam boiler, J. M. Simpson... « 260,425 
Steam engine, W. F. Goodwin.. 
Steam engine, compound, F. Rochow 260,610 
Steam engines, variable exhaust of, H. Watkeys, 760,433 
Steam trap, R. Mortensen . 260,599 
Stocking, C. H. Wakeman (r).. 10,150 
Stone and marble, manufacture of artificial, J. W. 

Watts 
Stone, machine for ornamenting, D. Shortsleeve. 
Store service apparatus and appliances, H. H. 


260,711 
260,428 
260,410 
260,527 


260,511 
260,424 


260.568 
260,419 
260,461 
- 260,516 
eee 260,508 


Stove attachment. P. Rieth. 
Stove, oil, A. S. Dinsmore ... 
Stove shelf, J. Amey 
Stump extractor, N. Van Hiltmayer...... 


+ 260,673 | 
260,666 ; 


260,519 | 


+ 260,552 | 


+ 260,383 | 


Sun, utilizing the rays of the, W. Calver........... 260,657 
Surveying instrument, J. Gardam............. ..... 260,473 
Suspenders, J. A. Rennie 
Suspenders, H. C. Whitmarsh. 
Switch. See Lamp switch. Railway switch. 
Table. See Corpse supporting table. 


Tanning apparatus, J. J. Schmidt... +. 260,613 
Telegraph key, 'T’. Burn « 260,449 
Telephone exchange switch apparatus, G. W. Coy, 260,667 
Telephone transmitter, H. B. Lytle .. .......:.... 260,483 
Telescope, submarine, \V. W. Wrightson.. - 260,726 
Temple wire blank, R. A. Carter 260,659 
Thimble, D. Lubin —..... cece cece sence ee eee cee 260,695 
Thrashing machine, J. & E. E. Koons........... .. 260,691 
Thrashing machine band cutting and feeding at- 

tachment, E. K. Garretson.. .......... - 260,382 
Tie. See Bale tie. 
Tin can ear, W. H. Rodden...............seeeeseseee 260,420 
_Tobacco, marking plug, Compton & Drummond... 260.456 
Tool chest attachment. H. A. Schermerhorn...... 260,503 
Tongue. vehicle. J. B. Denning..... dascd ee ivacesvess. 260,545 
Toy, skating, J. Doyle . «+ 260,671 
Trace carrier, J. M. Basinger.. +» 260,523 
Trace carrier, \V. Downing .. «- 260.547 
Trace loop attachment, W. L. Albert. «+ 260,443 
Traction engine, J. A. Miller «+. 260,598 
Trap. See Plumber’s trap. Sewer trap. Steam 

trap. 
Trimmer. See Hedge trimmer. 
Truck, hay, L. BH. \Warder.............. ceeeeeeee 260,717 
Tunnels, safety chamber for submarine, H. F. 

RUG OM Fash ia seciecesest sbi s vais vale siete ve ee'e Meee ease 260,502 


Vaccination vesicle and pustule shield, D. M. 


French «. 260,561 
Valve, balanced slide, E Rudd.. é 260,612 
Valve gear, J. Barrett.........ccccceeeee coneeceeeees 260.522 


Valve, stop, Martin & Hauk... 
Valves of steam and other engines, apparatus for 


260,490 


operating, F. W. Jenkins . . 260.398 
Vehicle, two wheeled, A. A. Abbott. .. 260,631 
Vehicle, two wheeled, J. G. Gay ~ 260,474 
Vebicle wheel. L. May: 260,491 
Ventilator. See Chimney ventilator. 

Ventilator, T. J. Hickey +. 260,683 
Veterinary drencher, J. Z. Cooper. 260,457 
Vise, E. O. Hunt.... -- 260,396 
Vise and wrench, hand, P. §S. } .» 260,404 
Wagon brake lock, S. S. Ilurlbut ~ 260.573 
Wagon running gear, R. C. Lyon ... 260,582 
Wash bench, J. E. North.......... 260,406 
Washboard, W..B. McKinnon.... .. ~ 260,699 


Wash stand, stationary, P. Connolly....... ~ 260,371 
Washer. See Nut lock washer. Spoke washer. 
Starch washer. 
Washing machine, W. A. S. Murphy. 
Watch chain charm, C. R. Harris .. 
Water closet pan, & R. Onstead.. 
Water wheel, J. B. Rutherford... 
Well tube, A. N. Lane 
Wells, automatic agitator and paraffine cleaner 
for oil, W. S. Roberts ...............6 daoomaceeee 260,501 


++ 260.704 
« 260,392 
260,602 
+» 260,611 
260,401 


Wheel. See Buffing wheel. Car wheel. Vehicle 
wheel. Water wheel. : 
Whip, Ely & Ellis..........0. 62. cece cece eee eescen cee 260,465 
260,507 


Whip socket clamp, J. W. Tillyer...............+06- 


Wig, H. P. Leonard «+. 260,484 
Wind engine, C. O. Weidman.. «+ 260.485 
Windmill, C. B. Harman........ .... Casini oes s « 260,566 
Wire stretcher, G. Hlsey .........6. cescescceeeeeees 260,551 
Wooden mat, H. T. Pratt ......... esc cee eee sc eeeeee 260,499 
Wrench. See Monkey wrench. Socket wrench. 

Wrench, FB. P. Hand............cee cece ce eeeeee - 260,479 


Wringer. See Clothes wringer. 


DESIGNS. 


Card, ornamental, E. H. Rath................0.5 
Chart, family, S. Hursen.. 
Glassware, J. K. Brown.... 
Pencil case, L. W. Fairchild..... 
Stove, heating, E. W. Anthony 


TRADE MARKS. 


Ammonia compound or mixture, certain chemi- 
cally prepared, Columbia Chemical Works....... 9,505 
Bitters, Iler & CO....... ccc cc eceeeeeeeceeeces ~ 9,508 
Boots and shoes, Waukenphast & Co 9,520 
Cereals, crushed and prepared, Cereals Manufactur- 
ing Company 
Cigars, L. Carvajal 
Cigars and cigarettes, A. Mencken & Bro... 
Coffee, roasted, A. D. Thurber & Co 
Cosmetic. powder, pomade, perfumery, and other 
toilet preparations, A. Simonson 
Dental preparations, W.G. Reimer & Co 
Extract of logwood. L. R. Barnard 
Face powder, Bennett Bros. & Allan 
Knives, table, butcher, and hunting, J. Rugse]l 
Cutlery Company.. 
Medical compound, G. M. “Shamalia 


9,506 


«9,502. 9,508 
. 9,511, 9,512 
9,519 


9,517 
Medicines, certain proprietary, Chamberlain & Co.. 9,504 
Medicines, Dunk’s camphorated arnica and other 


proprietary, W. B. Moore 
Pens. steel, B. Lawrence és 
Tinned sheet copper or brass, A. O’Neill............. 
Tobacco, cigars, and cigarettes, fine-cut and plug 
chewing and smoking, B. Leidersdorf & Co...... 9,510 


. 9,d18 


Varnish, G. A. Deuther Jr. .............cceee ese eee eee 9,507 
Wine, champagne, Werlé & CO ..........seeeeee eee eee 9,521 
SS 


English Patents Issued to Americans. 
From June 23 to June 27, 1882, inclusive. 


Ball and socket joint. O. C. White, Mass. 

Cloth, man of, and loom, T. Isherwood, Westerly, R.I. 

Coke-oven gas, treatment of, G. S. Page, Stanley, N. J. 

Dust collecting and separating from air, machine for 
A. H. Kirk et al.. Minneapolis, Minn. 


Dynamo-electric machine, D. A. Schuyler et al., New 
York City. 

Ferrocyanide proc., for obtaining, H. Bower, Philadel- 
phia, Pa 


Furnaces, app: for promoting combustion in, 7. Breenan, 
et al., Louisville, Ky. 

TJandles for jugs, etc., J.Grundy, New Bedford. Mass. 

Horse shoes, man. of, L. G. Claude, New York City. 

Medicine, mask for, nauseous taste of, W. H. McLaugh- 
lin, San Francisco, Cal. 

Mule spinning machine, S. Mock, Providence, R. I. 

Nailing boot heels, machine for, F. F. Raymond, New- 
ton, Mass. 

Shoe fasteners, H. J. Dieler, St. Paul, Minn. 

Teeth, artificial, H. Buttner, New York city. 

Telegraph switches, C. T. Howard, Providence, R. I. 

Tramways, cable traction, C. F. Findlay, Chicago, Ill. 

Valves and Packing, F. F. Raymond, Newton, Mass. 

Velocipede, F. White, Westboro, Mass. 

Water, machine for raising. F. A. Grunon, U.S. A. 

Wheels for R. R. cars, E. B. Meatyard, Lake Geneva, Wis. 


© 1882 SCIENTIFIC AMERICAN, INC 


Advertisements, 


Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 


CET THE acer AND CHEAPEST. 


J.A, FAL Ke co., 
(Cincinnati, Ohio, U.S. A.> 
Exclusive Agents and Importers for the United States, of the 
CHLEBRATED 
PERIN BAND SAW BLADES, 
Warranted se perior to all others in quality, fin- 


teh, uniformity of temper, ani general dura- 
bility, One Perin Saw outwears three ordinary saws, 


eC iy CAFE '& MOEN © ) 
STEEL WIRE 0 OfeaV ESCRIPTION o> © 


234 w.29.ST. EFEEL SPRINGS NEWYORKCITY 
MINERAL WOOL. 


This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions. Hoors of dwellings. 25 cts. per cubic toot. 

U.S. MIN ERAL WOOL CO,, 16 Cortlandt St., 


7 SUPERIORITY PROVED 
THE SIMPLEST & BEST SEWING MACHINE IS THE 


——LIGHT — RUNNING —~ 


C) 


Perfect in every particular. 200,000 sold yearly. 


NEW HOME SEWING MACHINE CO., 
30 Union Square, N. Ye 
Chicago, Ills. Orange, Mass., or Atlanta, Ga. 


$66 


a week in yourown town. Terms and $5 outfit 
free. Address H. HALLETT & Co., P ortland, Me. 


— CONN. 


ER! MATERIALS FOR ME METALLIC: 
SP GiALT Y! 


OULDS for BASS to order 
by H. BROOKE, 88 Dey St., New York, 
All Glass Manufactur Ts use my Moulds. 


CAVEATS, COPYRIGHTS, LABEL 
RECISTRATION, Erc, 

Messrs. Munn & Co., in connection with the publica- 
tion of the ScrENTIFIC AMERICAN, continue to examine 
Improvements, and tc; act ag Solicitors of Patents for 
Inventors. 

In this line of business they have had ovER THIRTY 
YEARS' EXPERIENCE, and now have unequaled jacilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send, free of charge, on application, a pamphlet 
containing further information about Patents, and how 
to procure them; directions concerning Labels, Copy- 
tights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. . 


Foreign Patents.—We also send, free of charge, a 
Synopsis o! Foreigii Patent Laws, showing the costand 
method of securing patents in all the principal coun- 
tries of the world. American inventars should bear in 
mind that, as a general rule, any invention that is valu- 
able tc the patentee, in this country is worth equally as 
much in England and some other foreign countries. 
Five patents—embracing Canadian, English, German, 
French, and Belgian—will secure to an inventor the ex- 
clusive monopoly tc his discovery among about oNE 
HUNDRED AND FIFTY MILLIons of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 


Copies of Patents.—Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 20, 1866, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office 25 cents. 

A copy of the claims of any patent issued since 1836 
wili be furnished for 25 cents. 

When ordering copies, please to remit for the same 
as above. and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful handbook of refer 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
261 Broadway, New York. 

BRANCH OF FICE~—Oorner of F and ‘th Streets, 

Washington, D. C. 


_JuLy 20, 1882.] 


Srientific American. 


Founded by Mathew Ce Mathew Garey, 1785. 


BAIRD'S 


HUDKS 


FOR PRACTICAL MEN. 


LIsT No. 1. 


Andres.—A Practical Treatise on the Fabrication of 
Volatile and Fat Varnishes, Lacquers, Siccatives, and 
Sealing Waxes. Translated by W. T. Brannt. With 
11 illustrations. 12mo, $2 

Amateur Mechanics?’ Workshop.—A Treatise con- 
taining Plain and Concise Directions for the Manipula- | 
tion of Wood and Metals, including Casting, Forging, 
Brazing, Soldering, and Carpentry. 8d edition. Iilus- : 


trated. 8vo, $3 00 | 
Arlot.—A Complete Guide’ for Coach Painters. By | 
M. Arlot. 12mo, . $1 25, 


Armengaud, Amoroux, ‘and Johnson.—The Prac. | 
tical Draughtsman’s Book of Industrial Design, and 
Machinist sand Engineer’s Drawing Companion. Tilus- 
trated by. fifty folio steel plates and fifty wood cuts. 
4to. Half mor., $10 00 
Armstrong.—The Construction and” Management, of 
Steam Boilers. 8th edition. Illustrated, io) 
Arro wsmith.—Paper Hanger’s Companion. By James 
Arrowsmith. 12mo, 1 25 
Ashton.—The Theory and Practice of the Art of De- | 
signirg Fancy Cotton and Woolen Cloths from Sample. 
Giving full instructions for reducing draughts, as well 
as the methods of spooling and making out harness 
for cross draughts and finding an: required: reed; with 
calculations and tables of yarn. y Frederick T. Ash- | 
ton, Designer. With 52illustrations. 4to, . $10 00 
Auerbach.—Anthracen: Its Constitution, Properties, 
Manufacture, and Derivatives, including Artificial 
Alizavin, Anthrapurpurin, ete., with their applications 
in Dyeing and Printing Translated and edited by 
\Vm. Crookes. 8vo, $5 00 | 
Buird.—American Cotton Spinner, and Manager’ s and 
Carder’s Guide. By R. H. Baird. 12mo, : $1 50 


Baird.—Standard Wages Computing Tables. By T. 
Spangler Baird. Oblong folio, . 5 00 
Baker.—Long-Span Railway Bridges. By ‘'B. Baker. 
12mo, $1 50; 


Baker.—The Mathematical Theory of the Steam En- 
gine, a Rujes and Examples for the use of Pr: acice 
2mo, . i 
Barlow.—The History and Principles of Weaving by 
Hand and Power. Illustrated. 8vo, 
Banerman.—Treatise on the Metallurgy of ‘ron, 
Illustrated. 12mo, . $2 00 
Bayles.—House Drainage and Water Seryice i in Cities. 


Villages, and Rural Neighborhoods. By James 
payles. Illustrated with wood cuts and folding Plates 
VO. 


Beans.—Treatise on Railroad Curves and the Location 


of Railroads. By E. W. Beans. 1 50 
Beckett.—Treatise on Clocks Watches, and Bells. By 
Sir Edmund Beckett, Bart. iilustrated. 12mo, 175 | 


Bell.—Carpentry Made Easy; or, the Science and Art 
of Framing. I/lustrated by 44 plates. 8vo, . $5 00 | 

Bemrose.—fret-Cutting and Perforated Carving. 
Fifty-three illustrations. 4to, . 

Bemrose.—Manual of Wood ‘Carving. By Wn. Bem- | 
rose,Jr. With128illustrations. 4to, . s $3 

Bemrose.—Manual of Buhl Work’ and Marquetry; | 
Ninety colored designs. 4to, 

Bird.—The American Practical Dyer’s ‘Companion. 160 | 
Samples. 8vo, $6 00 

Blenkarn.—Practical Specifications ‘of Works exe- 
cuted in Architecture, Civil and Mechanical Engineer- 


ing, and in Road Making and Sewering. By om 

Blenkarn. 15 folding plates. 8vo, $9 00 
Billings.—Totacco: _ its History, Variety, Culture. 

Manufacture, etc. Illustrated. 8vo, $3 00 | 


Blinn.—A_ Practical Workshop Companion for Tie 
Sheet Iron, and Copperplate Workers. By Leroy J. 
Blinn. 100 illustrations. 12mo, $2 50 

Hooth.—Marble Worker’s Manual. By M. LL. Booth. 

Booth and Morfit.—Encyclopedia of Chemistry, 
Practical and Theoretical. Illustrated. svo, 00 
ourne.—Rccent ck pean inthe Steam Engine. 
By John Bourne, C With numerous illustrations. 

mo, 

Bramwell.—The Wood Carver’s Vade-Meéecum. 3d 
edition, revised and enlarged. Illust. 12mo, $2 50 
Brannt—Cristiani.—The Techno-Chemical Receipt 
Book. Containing several thousand Receipts com- 
prising the latest and most useful discoveries in 
Chemical 7 Gehnology and Industry. Edited from the 
German of Drs. E ingkler, Heintze. and Mierzinski, 
with additions by W. ‘ft. Brannt and R. §. Cristiani. 

(In preparation.) 


ts The above, or any of our Books, sent free of post- | 
age, at the publication prices, to any address in the 
wor. 


(2 Our large Catalogue of Practical and Scientific 
Books—96 pages, 8vo—together with our various other 
catalogues, the whole covering every branch of the 
literature of Science applied to the Arts. sent free, and 
free of postage, to any one, in any part of the world, 
who will furnish his address. 


HENRY CAREY BAIRD &CO., 
Industrial Publishers, Booksellers, and Im orters, 
810 WALNUT STREET. PHILADELPHIA, 


RATIO: Philadelphia Air Pum 
aUhese 79 en 1857. P. 


I will sell—outside of Philadelphia 
K\ Only—the smallest in list (8-9 gallons a 

\ minute. 30-45 lb. pressure) for $4.50 only, | 
and redeem it within 60 days on order | 
# for any of most efficient hand or power | 
pumps, for air or gas, for all purposes; 
uptol0H. bP. Write to the only spe- 
Cialist in the world, 


; H. WEINDEL, 
405 & 407 N.4th St., Phila,, Pa. 


: at one-third the cost of tin. 


ie (WIRE 


; Before buying lathes, see the “Whitcomb,” made by ' 


} DON’T BUILD A HOUSE OF ANY KIND UNTIL YOU 


Bimal 


fea 


vl STEMWINDING PERMUTATION LOCKS. 


hese are keyless, dial Locks, for drawers, desks, closets, aati safes, money tills, libra- 
ries, museums, ete. Owner may set them on any 1,2 2, 8, or 4 of 50 numbers. ‘Millions of 
possible changes. Very simple, easily titted. May be used bya child of nine years. § 
A very great step in advance of the best keyed locks, because far more secure aud con- 
venient. Sample by mail on receipt of price. For illustrated price list of Locks, ¢ 

Padlocks, and Tills, send stump to the manufacturers, 
PHILADELPHIA. PA. 


D. K. MILLER LOCK COMPANY, 


DROP FORGINGS 


BILLINGS & SPENCER CO. 
HARTFORD, Conn.U.S.A. 


he W KNIFE.—3-blade; Stag or Ebony Handle; : 
ong blade, as carefully made as a razor. Price, | 
Frou) raz $1. All our goods hand-forzed | 
Om mp razor steel, and replaced free if soft 
Our Farmer’s Extra Stron: 
2-blade, 75c.; medium, 2 
blade, 50c.; ‘I-blade, 25¢ ; 
extra strong 1-blade, 
UN TING 
KNIFE, $1.00; 
LADIES’ fine 
2-blade, 50c., 
GENTS’ 8- 
biade, $1. 
utcher 
Knife, 6 in. 
blade, Zoe 
40-page list 
sent free. 


MAHER & GROSH, 


‘40 Monroe Street, 
TOLEDO, OHIO. 


flawy. 


’@ ORGANS, 27 stops, $90. Pianos, $297.50 
BEATTY’S Factory junning d day & apne. Catalogue 
free. Address Daniel KF. Beatty, Washington, N. J. 


ROOFING. r 


For steep or filatroofs. Applied by ordinary workmen 
Circulars and sampies free. 
T. NEW. 32 John Street, New York. 


YOU want to bea Telegraph Operator, send 25 
ets. for the Most Complete . Helegza nh Instructor 


Agents W panted: inthe world. C. BE. JONES & BRO,, Cincinnati, O 


BIBB'S 
send T0| ONDON,BERRY#ORTON BALTIMORE 


FIRE-PLACE HEATERS 


To warm upper and lower rooms. 
The handsomest, mont economical 
Coal Stoves in the world. 


B. C. BIBB & SON 
Foundry, Office and Salesrooms, 
39 and 41 Light Street, 


Baltimore, Md. 
MARBLEIZED SLATE MANTELS, 


PHILA PA FOR 


THE BEST BAND SAW 


Fringe, Chromo, Fan, Ivy Wreath, Gilt Vase of 


50 ELEGANT NEW STYLE CARDS, Gilt 


Roses,ete., no 2 alike, nameon, 0¢. Agent’s book GarSend for Circulars, 


MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &c. 


NEW HAVEN MANUFACTURING CO,, 


New Haven, Conn. 
E BRICK, 


ST, 


of samples, 2c. G ORDON PRUT'G Co. Northford,Ct. 


UCER. 


This Bit will F bore through all hard, knotty or gummy 
Woods without being withdrawn.. The worm will not clog. 
Send for price list and c: atalogue. GARDN tk & CHAND- 
LER, Gen’1 Agents, 1321 Washington St. Boston, Mass. 


ROPES= 


FA TLEAND GLAY RETORTS ALL SHAPES, 
, => BORGNER & O'BRIEN = 
AOVE. RACE, PHILADELPHIA. 


Tramway Ropes, Champion Barbed Wire, etc. 


Office and Works: Send for Office and Warehouse: 


WILKESBARRE, PA. { price list.) 87 LIBERTY ST., NEW YORK. 
Nae YORK BELTING AND PACKINC COMP’Y. 
iim The Oldest and Largest Manufacturers of the Original 


SOLID VULCAN ITE 


JEMERY WHEELS. 


All other kinds amitations and Inferior. Our name is stamped in full upon all our 
standard BEL TING, PACKING, and HOSE 

ddress NEW YORK BELTING AND PACKING 

JOHN H. CHEEVEL, Treas. 29 PARK ROW, 


SPECI WwWonTICcE. 


co. 
NEW YORK. 


Emery "Wheel. AZ 
Owing to the recent great fire in the “ World’? Building, our office hus been. removed as above. 


EVAPORATING FRUIT 


Treatise on. improved methods 
SENT FREE. onderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 


AMERICAN MANUF'G CO, 


Waynesboro, Pa. 


AND FINE GRAY IRON AL: 


ABLE CASTINGS FROM SPECIAL 
Lene i 


FINE TINNING ORTH ts 
J THOMA 


FINISHING , 
LEHIGH AVE. & AMERICAN ST. PHILA . 


W ATCHMAKERS. 


American Fruit Drier. 


iy Al ' ” Mass. | (IVIL, MECHANICAL, AND MINING EN- 
7 MENICAN WATCH TOOL-CO-;, Waltham, Mass ' Gl NEE RING at the Renssela er Polytechnic 


| Institute, Troy, N. Y. Theoldest engineering school 
i America. Next term begins septcmber 14. The 

ister for 1882 contains a list of the graduates for the 
rae 55 years, with their Dositionss iBlso, course of study 
requirements, expenses, etc. 


DAVID M. GREENE, Director. 
$5 to $20 


SEND FOR CIRCULAR AND PRICE LIST OF 


COPE & MAXWELL M’F’G ay $ 


Newand Improved Styles of 


STEAM PUMPS 


write for prices and sample to the BODINE ROOFING 
; COMPANY, Mansfield, Ohio. 


per day at home. Samples worth $5free. 
Address Stinson & Co., Portland, Me 


MECHANICAL ENGINEERING. 

To learn Inventing, Designing, and Construction of 
Machinery at school, address PROF. S. W. ROBINSON, | 
Ohio etate University, Columbus, O. 


PECKSE 


BEECHER 2 PECK, 
To Electro-Platers. 
ATTERIES, CHEMICALS, AND MATE- 
rials.in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 


Manufactu ring Electrician, 19 Broomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 


Leffel Water Wheels, 


With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation. 
FINE NEW PAMPHLET FOR 1879, «J 
Sent free to those interested. 


James Leffel & Co, 
Springfield, O. . 
tio Liberty St., N. Y. _City. : 


$777 


BUFFALO FORGE CO. 


AGENTS 


oP PRESS, 


NEW HAVEN 
CONN. 


a Year and expenses to agents. Outtit free. 
Address P, 0. VICKERY, Augusta, Me. 


POWER &’ 


HAND BLOWERS. 
BUFFALO 


can now “grasp a a fortune. eeoteee| 
RIDEOUT & CO., 10 Barclay St., ‘ 


WITHERBY, RUGG & RICHARDSON. Manufacturers : 
of Patent Wood Working Machinery of every descrip- : 
tion. Facilities unsurpassed. Shop formerly occupied , | 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. | 


“The Best Made,” 
Address HAMILTON, OHIO. 


ESTABL gp) 
30°F oF THE SHitey 
ND IN TH E woRID.” 


THIRTEEN YEARS 
2p KOSS RS 


>My ~ ENGRAVINGS FOR We 
nar <4CTi¢AL EXPER 


Wan BOOKS, acc 
SHAPERS cxtAOez 


ICE MAKING MACHINES 


And Machines for Cooling Breweries, Pork Packing Estab- 


lishments, Cold Storage Warehouses, Hospitals, etc. 
SEND FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 


PICTET ARTIFICIAL ICE CO. (Limited), 


P. O. Box 3083. 142 Greenwich St., New York City, N. Y. 
ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates,Stone and Ore Crushers con- 
taining theinve ntion described in Letters Patent. issued to Eli W. Blake. June 15th. 1858, togeth- 
er with NEw AN D VALUABLE IMPROVEMENTS, for which Letters Patent were granted May llth 
and July 20th, 1880. to Mr. S. Iu. Marsden ‘All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, hag een connected with 


“SEND G GREEN ETANe 


FOR tusrearen cic 


the manufacture of Blake Crushers in this. country and England. 
FARRELL FOUNDRY AND MACHINE CdO., Manufrs.; Ansonia, Conn, 
COPELAND & BACON, Agents, New York, 
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RPOSITIVE BLAS. 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower. 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 
8.S. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 
NEw YoRkK. 
SEND FOR PRICED CATALOGUE. 


A WEEK. $12 a day at home easi iy made. ‘Costly 
outfit free, Address TruE & Co,, Augusta. Me. 
CLARK’S RUBBER WHEET. Ss. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK, Windsor Locks, Ct. 


$12 


SPR WN 
FEED WATERSS 
—2-PURIFIER ¢ 


FOR STEAM BOILERS 
U.S. & FOREIGN PATENT. 


"The we SI 


THE 


SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W.H. FORBES, W.R. DRIVER, THro,N. VAIL, 
President. Treasurer. Gen. Manager. 


Alexander Graham Bell’s patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissionerof Patents andthe U. 8. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case,and many in- 
junctions and final decre es have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson. and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the author zed 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers. and users will be proceeded against. 

Information furnished upon ap ication, 

Address all communications to 
AMERICAN BELL TELE PHONE COMPANY, 

95 Milk Str eet, Boston, Mass. 


; 


DESCRIPTIVE 
ULAR& 
SENT ON 

APPLICATION 


Circ 


KEMPS PATENT 


MANURE SPREADER 
PULVERIZER AND CART COMBINED 


INDISPENSABLE 
TOFARMERS' AND CULTIVATORS. 
MFTD BY KEMP & BURPEE MFC CO 


SYRACUSE,NY. 


2 2 
The Eclipse Engine 
Furnishes steam power for all 
Agricultural purposes, Driving 
Saw Mills, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven first-class premiums 
‘| awarded, including Centenni- 
al, %6. Refer to No. 7. issue of 
v7, No. 14, issue of 78, of ScI- 
ENTIFIC ‘AMERICAN, for Edi- 
torial illustrat’ns. FRICK & Co., 
Waynesboro, Franklin Co., Pa. 


Agents Wanted be rs. M. SPENCER 
Sells Rapidly. 2508 Wash’n 8t., 
Particulars free 3S Boston, Mass. 


a 
es 


SHAFTING. 


The fact that this shafting has 15 per cent. greater 
strength, a finer finish, and is truer to gauge, than any 
otherin use ren dersit :ndoubtedly the most economical. 
We are also the sole manufacturers of the CuLEBRATKD 
COLLINS’ Pat.COUPLING, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburg Pa. 
Corner Lake and Canal Sts., Chicago, iL 
t Stocks of this us shafting in s store and for sale by 
FULLER, DANA FITZ, Boston, Mass. 
Geo. Place M Machinery Agency, 121 Chambers St.. N.Y. 


1 tii “C0LB 
MFG. OF? 


PROVED 


ORS 


FW ULNET W. MASON & CO., 
FRICTION PULLEYS, CLUTCHES. and ELEVATORS, 


PROVIDENCE, R. I. 


ny & 
cH 
Dyn MeVCAL mace 


fa 
mm OKC LARS AAA! 


Cards, 
ete. 

larger Size $8. 
For business, pleas 
ure, old, or young. Everything easy 


Labels, 
Press $3. 


5 fie Own 


‘WW 13 other sizes 


by printed instructions. Send two 

E34 stamps for Catalogue of Presses, 

Type, Cards, etc., to ) the factory. 
Kelsey & Co. Meriden, Conn, 
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Advertisements. 


Inside Page, each insertion - = = 7:5 cents a line. 
Back Page, each insertion = = - $1.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received as publication office as early 
as Thursday morning to appear in next issue. 


Best Boiler Feeder 
in the world. 
Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changesof 
Steam Pressure. 


Also Patent 


The ‘‘ MONITOR.”’ 
A NEW LIFTING AND NON- 
LIFTING INJECTOR. 


M 


sien 


ri 


shot wer |EJECTORS 
OR 

J Water Elevators, 

For Conveying 
uf San Water and Liquid. 
WATER Patent Otlers, Lue 

bricators, ete. 

NATHAN &© DREYFUS, 

Send for catalogue. 92 & 94 Liberty St., New York. 


H.W.JOHNS 
ASBESTOS 
BUILDING FELT, | 


FOR LINING UNDER FLOORS, SHINGLES, 
WEATHER BOARDS, ETC. 


STRICTLY FIREPROOF. 


In rolls of 75to 100 pounds each, 36 inches wide, two 
pote ence weighing 10 and 15 pounds to 100 square 
eet. 


H. W. JOHNS M’F’C CoO., 
87 Maiden Lane, New York. 
Sole Manufacturers of H.W. Johns’ Genuine 


ASBESTOS ROOFING, STEAM PACKING,’ 
BOILER COVERINGS, PAINTS, ETC. 


Special prices to large consumers. Send for sample. 


HIN. 
Gi \ 


WRIT 


KIO 


OF_INJUNCTION, 
CIRCUIT COURT OF ''HE UNITED STATES. 
SOUTHERN DISTRICT, oF NEW YORK. 


GRAPH 


THE HEKTOGRAPH MANUFACTURING Co. 
v8. In Equity. 
SaMUEL C. ANDI-RSON. 


The President of the United States of America, to Samuel C. Anderson, his attorneys, agents, employees, 


servants. and workmen : 


GREETING :—Whereas it has been represented to us in our Circuit Court of the United States, for the second 
Circuit and Southern District of New York, that Letters Patent of the United states were issued in due form of 


law, on the Ist da, 


1 +f of June. 1880, to Charles Henry Green, 
producing multiple 


copies of writings, drawings, and othe 


as No. 228.362, and wh.ch said Letters Patent belong exclusively to the Hektograph Manufacturin, 
that you, Samuel ©. Anderson, have infringed the rights secured by the aforesai 
i , to others to be used. tre invention set forth in said Letters latent, and _by making, | 
constructing, using, and vending to others to be used, apparatuses or articles made accordin, 
and containing said invention, which said apparatus or article is designated by you as the 
to the form of the Statute in such case made and provided. 


structing, using. and vendin, 


names, contrar; 


for a new and improved dry process and apparatus. for 

r delineations, said patent being known and 

Company, and 

Letters Patent, by making, con- 
to and employing 

Opygram and other 


Now, therefore. we do strictly command and perpetually enjoin you, the said Samuel C. Anderson, your at- 


servants, and workme 


torneys, clerks, agents. employees, 2 
ienze, that you forth wi 


S 
and each of you in case of disobed 


vending to others to be used, in vio:ation of said patent, or in any manner disposing 0 ’ 
or any article embracing the invention or process made and manufactured substantially as describe 


in the said Letters Patent. 


n, 


under the pains and penalties wh‘*ch may fall upon you 
forever desist from making, constructing, using, or 
Hektograph, Copygiam. 
d and claimed 


ith 


Witness HO.. MORRISON R. WAITE, Chief Justice of the Supreme Court of the United States, at the Urty of 


New York, this 1st day of July, 1882. 
WwW. & 8. W. FULLERTON, Complainants’ Solicitors. ° 
We have instructed our counsel to commence suit aga 


’ ‘s 
\SEAL| INO. DEUEL, Clerk. 
inst all parties who may infringe this Patent. 


The HEKTOGRAPH MANUFACTURING COMPANY, 22 and 24 Church Street, New York. 


MBIA BICYCLE 


Is. what every boy wants and 
what every man ought to have. 
Send 3c. stamp for _ illustrated 
catalogue, with price lists and full 
information. 


THE POPE M’F'G CO., 


Y 597 Washington St., Boston, Mass. 


COLU 


“LAFARGE” PORTLAND CEMENT. 
“BURHAM” English PORTLAND CEMENT. 
“KEENE” CEMENT (Coarse and Superfine). 

These celebrated makes of imported cements for saie 
by JAMES BRAND, 85 Beekman St., New York. 


Estild EACLE ANVILS. 1843, 


Solid CAST S1‘EEL Faceand Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per Ib. 


‘Diamonds Carbon 


For all kinds of 
Mechanica] Purposes. - 


Carbon for Micing Drills 
“A SPECIALTY. — 
Best quality. at the lowest 
price. 

The__ Oldest Establi 

House in the U. $ 


J. DICKINSON, 
i Nassau Street, 
NEW YORK. 


ished 


We make a Specialty of Manufacturing 
PATENT MACHINERY 


of every description. 
L. J. CRECELIUS & BRO. SI. LOUIS, MO. 


393k Practical Life. fnuine7.teccoF 


600 pp. Clear type, finest binding and iustration. 
AGENTS WANTED. 875 to #150 per Month. 
For Terms, address J. C. McCURDY & Co., Philadelphia, P+ 


JENKINS PATENT VALVES 
THE STANDARD 
MANUFACTURED OF 
BEST STHAM MB TAL. 


JENKINS BROS.7IJOHN ST.N-Y. 


! ; Backus Water Motor Co., 
ROTA RY FANS 323 Broadway, New York. 


MACHINERY 


of every description. 121 Chambers and 103 Reade Sts., | 
New York, THi GEORGE PLACE MACHINERY AGENCY. | 
1 


| 
ese => The Panama Canal Co. Use ! 
VANDUZEN’S PATENT 


» For Elevating or Conveying Water (or 
other Liquids) to elevations not exceed- ! 
‘i ing 50 ft. vertically. it has no equal, | 
| Can be used with Hose and Nozzle for Fire | 
Pump. Cheapest Reliable and Durable 
Steam Pump made. Ten sizes. Prices, 
$7, $8.50, $10.50, ete.. to 875. Capacities 
from 300 to 20,000 gallons per hour. State ; 


For showing heat ' of 
Ovens. Hot Hiast Pipes, ; 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, New York. 


OHIO STATE UNIVERSITY, Mechanical Department. 


The best place in the West to study Mechanical Engi- 
neering. Laboratory method. Shop practice. . A!l mod- 
ern advantages. Tuition free. Expenses very low. 

Address Prof. 8. W. ROBINSON, Columbus, O. | 


ROCK DRILLS. & AIR COMPRESSORS 


INGERSOLL ROCK DRILL CO., 
AK PLACE |. NEW YORK. 


La 


Wm. A. HARRIS, 
PROVIDENCE, R. I. (PARK STREET), 
Six minutes walk West from station. 
viginal and Only builder of _ the 


oO 
HARRIS-CORLISS ENGINE 
With Harris’ Patented Improvements, 
from 10 to 1,000 BE. P. 


NUT TAPPING 
MACHINE. 


DURRELL’S PATENT. 
No. 1 Machine, 900 Ib., 7 spindles. 
ees “w 050 "7 “6 
“ 2 “ 600 oe 3 
Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOWARD BROS., 
Fredonia, N. Y. 


RUPTURE 


cured without an operation or the injury trusses inflict 
by Dr . A, SHERMAN’S method. Office, 251 Broadway, 
ew York. His book, with Photographic likenesses 


“ 


' Its hardnessexceeds that ofthe ruby, 


'§.E. Corner Pearl and Plum Sts., Cincinnati, Ohio. 


of bad cases, before and after cure, mailed for 10c. 


JOHN HOLLAND, 19W. 4thSt., Cincinnati, O, 
Manufacturer of all styles of Best Quality Gold 
Pens, Penand Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposition “ forgreat elasticity and general excellence.” 
See judges’ report, published by Lippincott.& Co. 

For sale by the trade. Illustrated lists mailed free. 


PREKCLUS ye 
SPECIALTY 


H.BICKFORD. 


CINCINNAT 1. OHIO. 


UPRIGHT DRILLS 


SEND FOR ILLUSTRATED 
b ~Se-PRICE LIST-+<- 


OGARDOUS’ PATENT UNIVERSAL ECCEN- 
.) TRIC MILLS—For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills 
Also for Paints, Printers’ Inks, Paste Blacking, ete! 
JOHN W. THOMSON, successor to JAMES BOG 
DUS, corner of White and Elm Sts., New York. 


ouR 

Spark-Arresting Thrashing Engiae 
7 has cut 10.000 feet pine lumber in ten hours. 

Will burn wood six feet long, coal. straw, and cornstalks. 


Send for Price List and Catalogue ‘A’? 2.. 
Box 1207. B. W. PAYNE & SONS, Corning, N. Y. 


10-HORSE 


NOISELESS ROTARY FANS. 


These ‘fans can be fastened 
to ceiling or side wall, and 
driven by a round belt direct 
from a Backus Water Mo- 
tor, Steam Engine, or other 
power. Blades can be coyv- 
ered with paper muslin to 
suit the taste in color. By 
changing angle of blade 
amount of air can ‘be regu- 
lated. .f'wo or more fans 
can be connected on ceiling. 
Shaft of fan runs in metal- 
line journals, and requires 
no oiling, which is quite a 
consideration where they 
“are put up in dining rooms 
over tables. Price 5 each. 


Manufactured by 


SUPPLIES FROM 
HYDRANT PRESSURE g 
the cheapest power known. | 
Invaluable for blowing] 
Chureh Organs,’ running 
Printing Presses, Sewiny 
Machines _in - Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee | 
Mills, Sausage Machines, | 
Feed Cutters, Hilectric]| 
Lights, Elevators, etc. It! 
needs little room, no fiting 
Ups fuel, ashes, repairs. en- 
gineer, explosion. or delay, 
no extra insurance, no. coal J 
bills. Is noiseless. neat, 
compact. steady; will work 9% 
at any pressure of water - 
above 15 1b.; at: 40 lb. pres- 
sure has 4-horse power, and | 
capacity up to 10-horse! “i pies 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOR CO., N.wark, N. J. 


IRIDIUM: 


THE HARDEST METAL KNOWN. 


Iridium is not attacked by acids ov alkalies; 
not. oxidized in the air; and is almost infusible. 
being next 
to the ‘diamond, “With these valuable properties, 
Iridium is destined to supply many wants. It is now 
being used for Bearings of Fine Scales and Bal- 
ances; Jewels of Watches. Clocks, and Compasses; 
Styluses, Drawing Pens; Dental Tools; Saws for Har 
Rubber, Pearl, Bone, etc.; Jewelry; Blowpipe Tips; 
Negative Electrodes for Electric Lights; Contact Points 
for Telegraph Instruments; Alloys of Platinum, Gold, 
Silver, Copper, ete. 

Manufactured under John Holland’s Process (Pat. 
May 10, 1881) only by 


THE AMERICAN IRIDIUM CO., 


BOILER FEEDER. . 


(A Pump and Heater Combined.) 


Guaranteed to make more steam with 
less fuel than any other way of feeding 
boilers. Send for circular. Agents 
wanted. 


D. E. RICE, 
191 Atwater Street, Detroit, Mich. 


~— ERICSSON'S — 
New Caloric Pumping, Engine 


DWELLINGS AND COUNTRY SEATS. 


Simplest cheapest, and most economical pumping engine 
for-domestic purposes.. Any. servant gal can operate. 
Absolutely safe. Send for circulars and price lists. 


DELAMATER IRON WORKS 


C.H. DELAMATER & CO., Proprietors, 
No. 10 Cortlandt Street, New York, N. Y. 


PLANING AND MATCHING 


1M 


MACHINE. 


ie) 


“UMOD ‘YoT As LO NT 
00 ¥ SUHDOU “A 
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rk, and the latest improve 
ofa kinds. 


Special Machines forCar W 
ood Working Machinery 
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Bolt Cutting Machinery 


MANUFACTURERS, 


Howard Iron Works, Buffalo, N. Y.. 


THE COMMON SENSE DRY KILN. 


In solving the true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation of 
air, with moderate heat, we offer the cheapest kiln in 
construction, quickest in operation. and perfect in re- 
suits. Prevents checks, warp, or hardened surface. 


ST. ALBANS WE’G CO.,, St. Albans, Vt. 
for Amateurs, 


PHOTOGRAPHIC OUTFITS £2%,Amatenrs 


tions, $10 up. R. & a BECK, Phila.,Pa. Send for catalogue. 
$s 
THE PARAGON SCHOOL Des 
> GARRETSONS EXTENSION 


Stevens’ Roller Mills, 


GRADUAL REDUCTION OF GRAIN, 


Manufactured exclusively by 
THE JOHN ‘lt. NOYE MEG. CO., Buffalo, N. Y. 


Best Boiler aud Pipe Covering Made! 


~ The Celebrated Patent 

r Space 
COovVvrRrRIN @G 
For STEAM BOILERS and PIPES, HOT BLAST PIP- 
ING, etc., etc. Address CHA LMERS SPENCE CO, 
23 John Street, New York. 


“USE MACHINERY WIPERS. | 


Guaranteed to take up oil and dirt. $30 a thousand, in- 
cluding soap powder to wash them instant] 
BROWN WF’G CO.,; 43 Central St., Providence, R. I. 


t Lew Prices. Large Assorted Stock. 
KF. BROWN, 43 Park Place, New York, 


A 
AL& 


C AMERICAN, INC 


AK: 


istinguished ! 


! 


i 


when soiled. ' 


A ° a A 
Engineering, Physics, Chemistry. 
SWARTHMORE COLLEGE. 

Thorough courses of study in new buildings, erected for 
the purpose, with sully equipped workshops, laboratories. 
lecture and draughting rooms, each planned with special 
reference to its intended use. Latest and best appara- 
tus. machinery. tools, etc. Experienced and painstaking 
instructors. Usual degrees. Also Ciassical and Literary 
courses of study and a course for Teachers. Ten miles 
from Philadelphia by rail. Charges moderate, Care of 
Friends. For full particulars, address any of the Pro- 
fessors, or EDWARD H. MAGILL, A.M., President, 
SWARTHMORE COLLEGE, SWARTHMORE, Pa. 


CATALOCUES 


FREE_TO ANY ADDRESS 


Steel Castings 


From % to 15,000 1b. weight, true to pattern, of unequaled 
strength, toughness,and durability. 20,00 Crank shafts 
and 15,000 Gear Wheels of this stee! now running prove 
its superiority over other Steel Castings Send for 
circular and price list. a: 
CHESTER STEEL CASTINGS CO., 
407 Library St., Philadelphia, Pa. 


KORTING UNIVERSAL 
\ INJECTOR 


o-OR BOILER FEEDING. 

hl Operated by one handle, 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

| NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 


OFFICES AND WAREROOMS: 
PHILADA., 12TH & THOMPSON STS, | NEW YORK, 109 LIBERTY ST. 
BOSTON, 7 OLIVER ST. CHICAGO, 84 MARKET ST. 
AUGUSTA, GA., 1026 FENWICK ST. ) ST. LOUIS, MO., 709 MARKET 8T. 
DENVER, ‘COL., 194 FIFTEENTH ST. | SAN FRANCISCO, 2 CALIFORNIA ST. 
RICHMOND, VA., 1419 MAIN ST. 


HARTFORD _ 
STEAM: BOILER 


Inspection & Insurance 


COMPANY. 
W.B. PRANKLIN.Y. Pres't. J. M. ALLEN, Pres't. 
. J. BePIERCE, See'y. 
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OF THE : 
Scientitic avtericaw 


The Most Popular Scientific Paper iu the World. 


Only $3.20 a Year, including postage. Weekly. 
5:2 Numbers,a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is theaim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 


: postage prepaid, to any subscriber in the United States 


or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 


| months, $1.00. 


“Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 


One copy of the SCIENTIFIC AMERICAN and one copy 


‘of the SCIENTIFIC AMERICAN SUPPLEMENT Will be sent 


for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the vublishers. 


The safest way to. remit is by Postal. Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNN & CO., 


26! Broadway, New York. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, wh ch we pay. Remt 


' by postal order or draft to order of 


MUNN & CO., 261 Broadway, New York. 


PRINTING INKS. 


Bie “Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth and Lom 
bard Sts. Philadelphia, and 47 Rose St., New York. 


